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Elliptical Lunar Halos, Prof. F. Schlesingcr, 110 Florentin, 77: Explosives and Physical Chemistry, Dr. 
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Engineering, Major O’Meara, C.M.G., 303 ; M6canique Fire.: Fire Prevention Reinforced Concrete Doors, 280; 
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537 ; Reflection iS Aquatic Life, Dr. F. Ward, 596 ; 
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'ishcries : International Fishery Investig.ations, ‘ 489^; 

Abalones, 589 ; Lancashire Sea Fisheries Laboratory, 646 
'ishing : Tarn and Lake, C. J. Holmes, 555 
'lax in England, Dr. J. V. Eyre, 380 
'lea-trap from China, E. Hindle, 312 
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ortli, Story of the, H. M. Cadell, 383 
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Frost, Tree-, N. Mori, 170 

I'riiits, H. B. Guppy, 367 ; Fruit Experiments at Woburn, 
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Fungi: Moist Fungicidal Solutions, V, Veri^ityel, 313; 
Fungi-producing Bulbils : Culture Studies^ J. W. 
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Fusibility of Fatty Bodies, H. Le Chatelier and Mile. 
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Franzen, 474 ; Grossgasindustrie, Mewes, 474 
Gas Engines ; the Gas, Oil, and Petrol Engine, Dr. D. 
Clerk and G. A. Burls, 210; New Method for Cooling, 
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Genetics, Journal of, 169 ; Genetics, Prof. H. E. Walter, 
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Geode, Granite, C. Carus-Wilson, 642 
Geodynamics, Prof. Shida, 538 
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F. Baron von Richthofen and others, 293 ; Scott 
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Commander Evans, 330 ; Travels of Ellen Cornish, Dr. 
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Middle ICast, 333 ; New GuiiKja, Capt. C. G. Rawling, 
615 ; the Enslern Pyrenees, Prof. M. Sorre, 632 ; 
Karakoram and Western Himalaya, F. de Filippi, 637 
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graphy in Britain, Dr. Fleure and W. E. Whitehouse, 
278 ; British Empire with its World Setting, J. B. 
Reynolds, 346 ; Cambridge County Geographies : 
Lincolnshire, E. M. Sympson, 396 
Plant. Prof. G. S. Boulger, 9; Dr. M. E. Hardy, Dr. 
C.avei "', 65 (> 

Geology : • 

General : ICozbon and the Nummulosphcrc, R. Kirk- 
patrick, 02 ; Dana’s Proof of Darwin’s Theory of Coral 
Reefs, C. Crossland, 100; Dr. J. Ball, 296; Geology 
of Oil-shale Eields, R. G. Carruthers, 115 ; Red Loam, 
van Barcn, 120; Water-supply, Prof. K. Kcilhack, 
Prof. G. A. J. Cole, 183 ; Soils and Substrata, JI. B. 
Woodward, Prof. G. A. j. (Jole, 183; Landforms, Prof. 

W. M. Davis, Dr. A. Riihl, Prof. G. A. J. Cole, 185 ; 
Mountains and their Roots, Col. S. G. Burrard, 
F.R.S. ; Major H. M. Cowie ; The Reviewer, 245 ; 
Rev. O. Fisher, 270 ; Meteorite from Kansas, G. P. 
Merrill, 233 ; Age of the Earth, A. Holmes, 343 ; 
Radium and Evolution of the Earth’s Crust, A. Holme.s, 
398, 382 ; Dr. Schiller. 424, 505 ; Dr. L. L. Fermor, 
476; R. D. Qldham, F.R.S. , 633; Petrology of Sedi- 
mentary Rocks, Dr. Hatch and R. H. Rastall, 394 ; 
Building Stones and ('lay-products, Prof. H. Ries, 
394 ; Submerged Valleys and Barrier Reefs, Prof. 
\V. M. Davis, 413 

Local, Abroad: U.S. Geological Survey: Index to Strati- 
grapliy of N. America, B. Willis, 93 ; Permo- 
(iarhoniferous Beds North of Sydney, Prof. W. G. 
Woolnough, 126; Northern Peru, B. Thompson, 129; 
Charts of China, F. Baron von Richthofen, Dr. M. 
Groll, 293 ; Stratigraphical Problems in New Zealand, 
Prof. P. Marshall, G. A J. C., 293 ; (i) Permo- 
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Glendonite, A. B. Walkom, 391 ; Middle CretAceous of 
Northern Swiss Alps, E. Ganz, 458; South-castirn 
Egypt, Dr. J. Ball, 353 ; Miocene Beds East of Victoria 
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Local, Britain : Cavities in Stones, E. W. Swanton, 
59; Snail Cavities, C. Carus-Wilson, 112; Geological 
Survey Memoirs : London Wells, 139 ; Mechanically- 
formed Grikes in Sandstone, C. Carus-Wilson, 214; 
A. Stevens, 269; Halesowen Sandstone of S. Stafford 
Coalfield, H. Kay, 260 ; Photographic Supplement to 
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Ireland, H. B. Woodward, F.R.S., and Miss Hilda D. 
Sharpe, 346 ; Age of Suffolk Valleys, P. G. H. Boswell, 
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Wilson, 330; Geological Survey of Great Britain, 568; 
Rivers of Scottish I.owlands, H. M. Cadell, 585 
Geometry : Practical Geometry and Graphics, E. L. Bates 
and F. Charles worth, 7 ; Analytical Geometry : a First 
Course, C. O. Tuckey and W. A. Naylor, 7; les 
Anaglyphes G<^om6triques, H. Vuiberf, 7 ; Gnomonic 
Projection of Crystals, Dr. H. E. Boeke, 294 ; N6w 
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Analytical Geometry, Prof. P. F. Smith and Prof. A. S. 
Gale, 369 \ Inductive Geometry, H. S. Radgrove, 369 ; 
Statia and Kinetic Crystallography, Dr. ^ Becken- 
kamp. Prof. H. Hilton, 445 

German Meteorological Reports, 230 ; Teaching of Mathe- 
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Britain: Superannuation Scheme for Knglish Utuversity 
Teachers, 21 ; Liverpool School of Tropical Medicine, 
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University, 30,0)00/. for BacteriologVi bequest from R. 
Irvine, 2S5 ; Cancer Research, 10,000/., from E. Tate, 

, 300 ; Middlesex Hospital, 20,000/. for Cancer Research, 

A. James, 352 ; Imperial College of Science, Three 
Fellowships, by Otto l^eit, 574 ; see Agriculture 
France: Paris I'nivcrsily, 4000/., from Andrew Carnegie, 
297 ; Bonaparte Research Fund Grants, 618 
International Grants for Physical Research, 641 
Yale University, 130,000/., bequest from j. flyman, 127 
Gipsy Lore Society, 14 1 
Glastonbury Abbey Excavations, 324 
Glories, &c., 114 

Gnomonic Projection of Crystals, Dr. H. E. Boeke, 294 
Goldsrnitlis, Training of, H. Maryon, Ernest A. Smith, 210 
Golf : the Soul of Golf, P. A. Vaile, Dr. C. G. Knott, 341 ; 

Travers’ Golf Book, J. D. Travers, 632 
Gondwanahand, 51 

Gooseberry Mildew and Lime-sulphur, E. S. .Salmon and 
C. W. B. Wright, 195 

Gramophone Improvements, A. A. C. Swinton, 558 
Graphics, E. L. Baie.s and F. Charlesworlh, 7 
Grating, Use of Plane, iii Stellar Spectroscopy, 41 
Greek Astronomy ; Arisfarchus, Sir Th. Pleath, K.C.B., 
F.R.S., 499 

Greening of Pear-tree Wood, P. Vuillemin, 627 
Greenland Co«asts, E. Mikkelsen, 112 

Grikes in Sand.stone, C. Carus-Wilson, 214; Alex. Stevens, 
269 

Grottoes of Grimaldi, E. Cartnilhac, Dr. W. Wright, 453 
Growth of Groups in the Animal Kingdom, Prof. R. E 
Lloyd, 80 

Guano, Dr. H. O. Forbes, 570 
Guatemala Prehistoric Ruins, 302 

Gyrostats : Royal Institution Discourse, Prof. A. Gray, 
F.R.S., 148, 175 ; Motor Gyrostats, Dr. J, G. Gray 
and G. B. Burnside, 148 ; New Models, Dr. J. G. 
Gray, 54S 


Hamiatoxylon from Namaqualand, Miss E. L. Stephens, 417 
Hall Effect in Liquid Electrolytes, A. E. Oxley, 471 
Halos: Elliptical Lunar Halos, Prof. F. .Schlesinger ; the 
Editor, no; Coron.T, Glories, and Heiligensrhein, 114; 
Photograph of Halo round Shadow on Dew, T. W. 
Backhouse, 399 
Hasheesh, V. Robinson, 241 

Hausn Superstitions, Major A. J. N. Trcinearne, 629 
Heart : Electrical Axis of the Human Heart, A. D. Waller, 
31 1 ; Electro-cardiography, 4^7 
Heat : Latent Heat of Steam from Salt Solutions, R. G. 
Lunnon, 128; Vapours for Heat Engines, Prof. W. D. 
Ennis, 239 ; Capacity for Heat of Metals at different 
Temperatures, Prof. E. H. Griffiths and Ezer Griffiths, 
259 ; Heat for Technical Students, j’. A. Randall, 
501 ; Synopsis of Theory of Heat and Heat Engines, 
J. Case, 501 ' » 

Heiligenschein, 114 • 

Helium: Helium Spectrum, Prof. A. Fowler, F.R.S., 9; 
Pref, J. N. Collie, H. S. Patterson, 32 ; Spectrum Band 
probably due to Helium, W. E. Curtis, 496 ; Helium 
and Neon, Prof, B. Brauner, 505 
Helminths and Cancer, Dr. J. Fibiger, 641 
Helwan Observatory, 145 
Herbals, Dr. Agnes Arber, 315 

Heredity : Mendel’s Principles, W. Bateson, F.R.S., 9 ; 
Heredity in Feeble-mindedness, Dr. D. Heron, 17 ; 
Heritable Results of Changed Nurture, R. Semon, 13 1 ; 
Vererbungslchre, Dr. Ludwig Plate, 292 ; Genetics, 
Prof. H. E. Walter, 292 ; Fitness of Environment, 

• Prof. L. J. Hender.son, 292 ; Moderne Probleme der 4 


Biologic, Prof. C. S. Minot, *292; Vortrage iiber 
Deszendenztheorie, A. Weisinann, 292 
ijermaphrodite, Pseudo-, in Daphnia pulex^ Dr. J. H. 
Ashworth, 549 

High Altitudes, Breathing and Blood at, Mabel P. 
FitzGerald, 23 

Highlands, Wild Life in West, C. H. Alston, 80 
High-school Ethics, J. H. Moore, 107 

Highways and Byways in Somerset, E. Hutton, Nelly 
Erichsen, 158 

Himalayas, F. de Filippi, 637 

Hiss, Artificial, Lord Ravlcigh, O.M., F.R.iS., 319, 557; 
E. R. Marie, 371; H. L. Kick, 371; Prof. E. B. 
'Pitchoner, 451 ; F. J. Hillig, 557 
Histology : Physiological Histology, Prof. Sigmund, L, 
Pivan.s, 141 ; Essentials of Morbid Histology, Prof. 
A. S. (irunbaum, 317; Lectures, Prof. A. Gurwitsch, 

423 ■ 

History : International Congress of Historical Studies, 165 ; 
Historical Chemistry, Prof, von Lippmann, 422 ; 
History of Chemistry, Prof. J. C. Brown, 445 • 
HolIyh(X'k and Vaccinia nialvaccarum, W. Robinson, 261 
Holy Land Photographs, Mis.s Sophie Nicholls, 31 1 
Horse’s Tooth, Piltdown, R(‘v. Dr. A. Irving, 661 
Horticultural Investigations at Woburji Farm: Royal Insti- 
tution Discourse, S. U. Pickering, F.R.S., 675 ; 

Horticultural Diploma, 679 
Hqttentot and Bantu, 251 

Human Physiology, Prof. L. Luciani, Prof. S. Baglioni 
and Dr. Wintcrstcin, 137; Prof. L. Luciani, Frances 
A. Welby, 238 ; Principles of Human Physiology, Prof. 

E. H. Starling, F.R.S., 263 
Hydraulics, Practical, P. A. M. Parker, 655 
Hydro-elcctric Installations and Tides, C. A. Batliscombe, 
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Hydrogen Spectrum, Prof. A. Fowler, F.R.S., 9; Prof. 

J. N. Collie and H. S. Patterson, 32 
Hydrography : Recent Investigations, Dr. R. Witting ; Dr. 
Helland-Hanscn and Dr. Nansen; Dr. Nansen, 217; 
Hydrography in Italy, G. Magrini, 361 ; Hydrographic 
and Plankton Observations in the North Sea, 593 
Hvdrology : Lehrbuch der Grundwasser- und Quellenkunde^ 
ProL K, Reilhack, Prof. G. A. J. Cole, 185 
Hydromechanics : Treatise, A. S. Ramsey, 579 
Hydrometer as an Instrument of Precision, J. Y, Buchanan^ 

F. R.S., 229; Standardisation of Hydrometers, 412 
Hydroplanes, Longitudinal Stability of, J. E. Steele, M. 

Drze^iecki, 68 

Hygiene, ^Manual of School, Prof. Hope, E. A. Browne^ 
and Prof. Sherrington, 581 


Ice, Properties and Structure of, Prof. Tarr and Dr. Rich^ 
307 ; .Specific Resistance of, J. H. L. Johnstone, 328 
Icebergs, Influence on Temperature, Dr. J. Aitken, F.R.S., 
10 

Immortality, Belief in, Prof. J. G. Frazer, A. E. Crawley, 
3x6 

Imperator, Hamburg-Amcrika Liner, 434 
Imperial College of Science, three Fellowships of 150/., 
from Otto Beit, 374 
Indexing of Chemical Literature, 394 

India : Birthmarks as Test of Race, 62 ; Survey in Sind and 
Baluchistan, 143 ; Kala-Azar, Capt. Patton, Prof. 
Minchin, F.R.S., 143; Fresh-water Fauna, Dr. N. 
Annandalc, 163 ; Copepoda, Capt. R. B. S. Sewell^ 
164; Indian Sculpture: “ Visvakarma," A, Coomara- 
swamy, 168, 378 : Seasonal Marriages, T. C. Hodson. 
169 ; TechnicaU Education, Lieut.-Col. Atkinson and 
T. S. Dawson, 227; Government Education Policy, 
233 ; Technical Education for Indian Students, 500 ; 
Education of Europeans and Eurasians, 6x9 ; Ob- 
servatories, 304 ; Cold Weather Storms, Dr. G, T. 
Walker and R. B. Hem Raj, 327; Bamboo for Paper, 
379 ; Indian Viverrid®, E. Schwarz, 404 ; Date-sugar 
industry in Bengal, Messrs. Annett, Lele, and Amin, 
432 ; Rainfall Averages, 433 ; New Indian Tortoises, 
312 ; Oriental Research Institute Scheme, 536 ; Railway 
Sleepers, R. S. Pearson, 538 ; Life in Ancient tlndla in 
the Age of the Mantras, P. T Srinivas Iyengar, 606 ; 
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Karakoram and Western Himalaya, F. de Filippi, 
<>37 

Indigo and Phylla Disease, II. Maxwell-Lefroy, 644 
Individual, Value and Destiny of the, Dr. B. Bosanquet, 107 
Induced C'ell-reproduction in Protozoa, T. Goodey, 32 ; 

A. H. Drew, 160 
Insectivorous Petunia, 588 

Insect Pests, 90, 332, 074; Mosquitoes, L. O. Howard and 
others, 420 ; i^arge Larch Saw-fly in Lake District, 
J. Mangan, 530; Inse.'ct Pests in Ireland, Prof. G. H. 
Carpenter, 548 ; Argentine Ant, 643 
Insects : die antike Ticrwelt, O. Keller, 420 ; Insects' 
Food ; Vanessa Red, Dr. H. Petersen, 643 
Institution of Civil Engineers, Elections, 249 
Institution of Mechanical Engineers : Examinations, 73 ^ 

Tn.stiLution of Naval Architects: London Meeting, 67; 

Glasgow Meeting, 463 
Integration Apparatus, H. dc Morin, 579 
Internal Combustion Engine, H. K. VVimperis, 239 
International Radio-telegraphic Signals, Dr. Lockyer, 33 
Intestinal Flora, A. Borthelot, 155, 339 
IPA'ertebrates : Phylogeny, Prof. A. Hyatt, 251 
\‘lonisation of Gases in the Schumann Region, Dr. T. 
Lyman, 371 ; A. LI. Hughes, 450 
Ions : Abnormal Kinetic I.Cnergy of an Ion in a Gas, F. B. 
Pidduck, 73 ; Re-combination of Ions produced by 
‘ Kdnlgen Rays, 11 . Tliirkill, 73 ; Ions in the Atmo- 
sphere, Prof. McClelland and Mr. Kennedy, ^03 ; 
Cnstable Nature of the Ions in a Gas, R. D. KIceman, 
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Ipswich .Skeleton, W. H. Sutclille, 260, 348; J. Reid Moir, 
296, 400 

Iris, W. R. Dykes and others, 528 

Iron : Iron Enamelling and Tinning, J. Griinwald, H. H. 
Hodgson, 82 ; Foundry Practice, J. J. Morgan, 82 ; 
Rusting, B. Lambert, 97 ; Manufacture of Iron and 
Steel, H. R, Hcarson, 186 ; Iron and Steel Institute ; 
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A WEEKLY ILLUSTRATED JOURN'a.L Ot SCI^iN/;E.;L^ . 3 . lA 

“ To the solid ground 

Of Nature trusts the ivind which builds for aye.’* — Wordsworth* 

THURSDAY M VRCH 6, iqi ^ years, it is plainly visible that, aTfdftirtrdffinitive 

triumph of Maxwell’s theory in the experimental 
field with the work of Hertz and his successors, 
SCIENTIFIC iVORTHlES. the great unknown which we call electricity was 

XL. — Sir J. J. Thomson, O.M., F.R.S. still considered by all, in its«real nature, more or 

I is imuossible to think of the ‘rapid and pro- incompressible fluid which could dis- 

found* evolution which occurred in the itself in dielectrics, overcoming a certain 

fimclamental conceptions of natural phil^^sophy elasticity, or flow in a conductor; whilst the 
during the final years of the past century without principal electrostatic facts, metallic conduction and 
one figure looming large in the mental picture — some other phenomena could be considered as 
that of the celebrated physicist of the University ir‘t;imately known. But the propagation of 
of Cambridge. In effect, the new * jmd • fruitful electricity in electrolytes, and more especially in 
trend assumed by the science of physics in recent gases, remained in part problematical, 
years has been in great part due to the happy To these two classes of phenomena was not 
intuition of Sir J. J. Thomsdti and to the experi- attributed the importance they should have 
menial researches unwearyingly pursued by him merited. But even then was perceived one most 
and his students in the celebfated Cavendish important specific character of electricity in the 
j-aboratory. ca.se of its propagation in electrolytes, namely, its 

One circumstance is particularly striking in that apportionment into small parts, identical among 
movement — the unforeseen opening out of npw themselves, and re[)resenting the charges corre- 
and vast horizons to the physicist precisely at the sponding with each valence of the electrolytic ions, 
moment when the electromagnetic theory of light The significance of this fact could not escape the 
had been victoriously acclaimed — a theory which ; mind of Maxwell ; and it led him to consider those 
not only gathered into one marvellously harmoni- charges as atoms of electricity. Nor could it 
ous synthesis all the phenomena of the physical escape Helmholtz, who acutely pointed out that 
world, but at the same time satisfied that natural the existence of such charges must be considered 
scientific instinct, which seeks for the greatest possible, even apart from the ponderable matter 
•simplicity in its explanation of natural phenomena, jyith which they are ordinarily accompanied, even 
. . by attributing to a single medium, the auther, the if it were only during the short time in which, 
i.Tdoubfc office of transmitting electrical and mag- having left the ion, they are about to enter the 
netic forces as well as the waves of light. electrode to feed the current in the metallic portion 

In spite of this, physicists were not able long ^o i of the circuit, 
rest upon their laurels; for* certain classes of The existence of atoms of electricity, or of 
phenomena, which, perhaps, it was hoped would “electrons,” according to the felicitous expression 
find an easy explanation, proved quite resistant to proposed by Stoney, was accepted without hesita- 
elucidation unless accessory hypotheses were tion as a fundamental hypothesis in the theories 
devised. - constructed by Larmor, Lorentz and other ma.the- 

If we go back in thought* fifteen or twenty matical physicists; and the former of the.se so 
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far bark afe 1894 succeeded in outlining an 
electrical theory of matter. But, however seduc- 
tive thes'c theoretical invCvStigations* appeared, and 
in their comprehensiveness they represented 
considerable advance on earlier theories, the real 
existence of electrons could not be afceptcd by 
physicists until a Satisfactory experimental demon- 
stration of their existence was forthcoming. 

To succeed in such a demonstration undoubtedly 
appeared to eyeryone a sufficiently difficult matter ; 
yet such has actually been achieved, thanks to 
the study of the kathode rays, that isj* of certain 
peculiarities presented by electrical discharge and 
already known for some considerable time. 

The phenomena of discharge have always at- 
tracted the attention of physicists, and innumerable 
studies have been made in this field. The peculiari- 
ties which they present, varied as they are almost 
indefinitely, and certain brilliant aspects which 
they possess, even though not always of the 
highest scientific interest, have rendered these 
studies so attractive, that it is difficult for anyone 
who has once pursued them to free himself from 
their seductiveness and pursue other researches. 
A rich material of facts thus went on accumulating, 
between which, however, in the majority of cases 
there was no intimate connecting link ; this 
material was later to be coordinated by the 
electronic theory, which in turn gained many 
indirect confirmations from it. Finally, when, 
with the perfecting of technique, it became an 
easy matter to produce the greatest rarefaction 
of gases, the phenomena of Aie kathode rays 
assumed their due importance in the eyes of 
physicists; and all those who, by natural dis- 
position or as a result of long experience in 
physical researches, possesseB that fine intuition 
which in certain cases appears almost as a true 
divination, presaged that from the study of the 
kathode rays would accrue results of capital im- 
portance, capable of throwing light on the nature 
of ele'ctricity. 

The very brilliant and ingenious experiments 
described by Crookes, and the theory of “radiant 
matter “ proposed by him to explain them, gave 
a great impulse in the direction which has led to 
the actual views of to-day. It is true that that 
theory was combated, unfortunately, even by 
physicists^of such high reputation as Herta; but 
there were some, at least, who at once welcomed 
it with enthusiasm. 

The present writer chn boast that he was one. 
pf this small band, and that he drew from the 
theory the inspiration of numerous experiments, 
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demonstrating the existence of electrified particles 
(ions) in gases under atmospheric pressure trans- 
mitting the discharge, and capable of producing* 
with their movements regulated by electrical forces 
phenomena of “ electrical shadows ” similar to 
those produced by the kathode rays. 

^ Meanwhile, shortly afterwards and independ- 
ently of the explanation given of the kathode rays, 

^ various physicists sought to explain by the 
presence of mobile charges the conducting pro- 
perties possessed by gases in certain circum- 
stances, and it then appeared that they could not 
do better than apply to gases the mechanisn; ima- 
gined in the case of electrolytes. Schuster,^ 
Arrhenius, Elster, Geitel and others obtained note- 
j worthy results in this field, bringing forward 
numerous proofs of the existence of ions in gases, x 
and basing on the facts observed the explanation 
of divers phenomena. * 

I It was not easy, hol^ever, to apply directly to 
gases the electrolytic theory. In the first place, 
an enormous difference exists between the two 
orders of phenomena as regards the difference of 
potential required to bring about a transmission 
of electricity, this difference being exceedingly 
small in the case of liquids and relatively great 
in the case of gases. Another formidable difficulty 
also presegted itself in the fact that, whilst it 
is a most natural thing for atoms of different 
chemical nature to carry charges of different sign, 
so that, for example there are negative ions. of 
oxygen 44id positive ions of hydrogen, it was not 
easy to conceive^hat, in a given simple gas, there 
could exist ions of the same chemical nature but^i 
some charged positively and some negatively. 

But this difficulty disappeared when, by the 
classical experiments of J. J. Thomson, it was 
rendered probable, and demonstrated, so far as 
this is humanly possible, that negative electrons 
or “ corpuscles ” exist and form an integral part 
of the structure of the atoms. 

The suggestive fact having been observed by 
Perrin, and then by Thomson, of the effective 
I transport of negative charges by the kathode, 
j rays, a fact which suggested . the hypothesis 
that such rays ct)nsisted of the movemei^lt of^ 
particles expelled from the kathode, Thomson com- 
nijlpnced in 1897 those famous experimental 
researches in which ,.he succeeded in measuring, at 
the same time, the ratio e/m between charge and 
mass of the said particles and tl^eir velocity v. 
Having obtained for v a value clearly inferior to 
the velocity of light, and, above all, a value for 
e/m nearly two thousand times that corresponding 
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with the ion of hydrogen, and, moireover, as it 
could be shown that the satne identical particles 
always resulted on changing the substance^ dealt 
with in the experiments (electrodes, gases, &c.), 
it was revealed that those particles were neither 
atoms nor molecules, but the electrons themselves, 
contained in and expelled f#om the atoms. Others 
had previously employed the action of a magnetic 
field on the kathode rays to obtain the foregoing 
determinations, and Thomson himself had made a 
similar attempt, but without attaining immediately 
the results indicated. 

It is here clearly seen how a theoretical concept 
V'i* a happy hypothesis devised to guide the 
cxpcrinientcr can be of the greatest assistance 
in obtaining far-reaching results. In fact, it is 
vijifficult to decide which most to admire in 
I'homson — the ability of the proved experimenter 
or the felicitous intuition of the keen thinker | 
which leads him to foresee and anticipate the final j 
interpretation of the facts observed. Even to-day | 
it would require most prolonged and difficult 
experimental work to show in a rigorous manner 
that the ratio e/m is really (save the influence 
of -y on 4 :he value of m) constant on all occasions, j 
whatever be the circumstances in which the 
kathode rays originate (the nature of the electi*odes, 
of the rarefied gas, the pressure of the latter, ^c.). 
But with inspired generalisation, Thomson, con- 
scious of the accuracy of his own measurements, 
and with great faith in the conceptions that were 
becoming matured in his mind, did not^hesitate 
to proclaim that his experiments furnished the 
proof of the existence of particles negatively 
electrified and having a mass not greater than 
one two-thousandth part of the mass of the atom 
of hydrogen. 

With this was assumed that the charge of 
each was equal to that corresponding with one 
atomic valence ; but in strictness the results 
obtained could have been interpreted alternatively 
by attributing to the said particles somewhat largi 
:harges and a mass of atomic magnitude. How- 
ever probable the first interpretation seemed, there 
still remained a gap to fill in. Thomson suc- 
ceeded in this by utilising the siPudies cairried out 
n his laboratory by C. T. R. Wilson, who had 
ecognised that electrified particles, and more 
particularly the negative ones, acted as nuclei of 
jjonden^tion for water vapour. The experimental 
method adopted by Thomson, which enabled him 
to evaluate the charge of each single corpuscle, 
is a true model of ingenuity. The numerical 
result obtained was perfectly favourable to the^ 
interpretation adopted in the earlier experiments; 
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and if not ht first very exact, was soon corrected 
by the later experiments of H. A, Wilson and of 
Thomson himself. 

• When tlie results were first jicommunicated to 
the British Association in 1899, they were so 
favourablyiireceived that it may be said that from 
that date the new ideas**n the nature of the 
kathode rays were accepted by the majority of 
physicists. 

Meanwhile other discoVeries of considerable 
importance were made, which brought unexpected 
confirmatioh to these hypotheses. The pheno- 
menon discovered by Zeeman, which was at once 
explained by the electronic theory of Lorentz, and 
the discovery of radio-activity by Becquerel, came 
at the most opportune moment in support of the 
electrical theory of matter, which now became^ 
almost irresistible and had its basis in the experi- 
ments of Thomson which have been recorded. 

It was not, in fact, possible to conceive how the 
kathode rays could be contiposed of corpuscles 
always identical whatever the nature of the bodies 
present, or taking part in their formation, without 
supposing that such corpuscles pre-existed in the 
atoms of every substance, and were thus identical 
with the electrons already assumed to be con- 
stituent parts of the atoms. From this to the 
hypothesis that the atoms consist only of electrons 
is a short step. And, in truth, the mass of the 
corpuscles may be entirely electromagnetic, that 
is, due solely to the motion with which the elec- 
trical charges are possessed. The well-known 
experiments of Kaufmann also came at an oppor- 
tune moment in support of this opinion, demonstra- 
ting as they did that the mass of the electrons 
emitted by radio-active bodies appears so much the 
greater the greater their velocity. Thus, from 
experiments on the kathode rays a theory was 
evolved the philosophical import of which is evi- 
dently of the highest, inasmuch as it enables one to 
eliminate one of the fundamental or primitive 
entities (matter) which have been invoked to give 
an explanation of the phenomena of the physical 
^orld. 

One can conceive, in fact, the possibility of 
building up a system of philosoph}^ with only aether 
and electrons as a basis; a system all the more 
seductive on account of the simplification that it* 
carries with it. 

The known dualism of electricity of two signs, 
which causes differences more or less considerable 
in every fact, becomes accentuated when the single 
electrons are considered. In fact, in spite of the 
numerous and varied attempts that have been made . 
to demonstrate the existence of positive electrons. 
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that is, of positive charg-es endowed with a mass 
(electromagnetic) of the same older of magnitude 
as that of the negative electrons, all such ‘efforts 
have ended in failure. It is, therefore, natural 
to consider only the negative electrons, from which 
one may eliminate the adjective, and fidmit that 
in the positive ions etch valence is due, not to 
the addition of a positive electron, but to the sub- 
traction of a negative electron or electron strictly 
so c.alled. This naturally led Thomson to attribute 
to positive electricity certain special characters 
within the atoms, and to assume for th^e a special 
structure in which the negative electrons have a 
preponderating influence; which view is in con- 
formity with known facts, and, in particular, with 
the Zeeman effect, from which is deduced, as is 
^vell known, that the emission of light has its 
origin in the vibration of negative electrons. 

Taking, as point of departure, an idea suggested 
by Lord Kelvin’s ^‘Aepinus Atomised ” (according 
to the picturesque expression employed by him), 
Thomson assumed that a neutral atom is composed 
of a sphere of positive electricity in which are 
immersed negative electrons, the total charge of 
which is equal in absolute value to that of the 
sphere. 'Fhe electrical force which acts oh each 
of these throughout the positive sphere is pro- 
portional to the distance from the centre, and 
maintains them in closed orbits, the stability of 
which needs a special distribution of the electrons 
themselves. 

Some concrete idea of such a species of solar 
systems was opportunely found in the old experi- 
ment of floating magnets, due to the physicist 
Mayer, which was thus rescued from the unmerited 
oblivion in which it had been left. 

Thi.s hypothesis of the structure of the atoms, 
although most daring, seems to respond to all 
exigencies. It may be modified with the progress 
of time, and certainly needs completion ; but it 
is probable that its essential features will be 
retained by the science of the future. 

A necessary complement of the present-day 
theory of the kathode rays is found in the theory 
elaborated in much detail by J. J. Thomson to 
explain the prolSuction and nature of the rays 
discovered by Rontgen. It presents such a 
•character of evidence, and, in short, is so intuitive, 
that everyone feels that he could have conceived 
it himself, which idea, however, is only one of 
many similar illusions of amour propre. Indeed, 
how can one avoid admitting the production of 
sudden electromagnetic perturbations in the eether, 
at the spot where the electrons are entirely 
arrested or retarded, as occurs when the kathode 
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rays encounter an obstacle? It will naturally 
follow, I believe, that the X-rays will be considered 
as the, manifestation of those perturbations, in 
spite of there having been proposed recently a 
new hypothesis, according to which these rays 
are of a corpuscular nature and composed of the 
motion of neutral couples (one negative electron 
and one positive). It will be necessary at least 
: to bring proof on proof for this new hypothesis 
before Thomson’s theory is abandoned. And in 
such a case it will be necessary to establish what 
happens to the perturbations due to the variations 
of velocity of the electrons constituting the kathode 
rays, which undoubtedly are produced. ^ 

In creating the actual current of ideas relative 
to the nature of matter and the common prime 
cause of phenomena of light and electromagnetism, > 
in addition to the experimental work of Thomson 
other discoveries of recent years have contributed, 
above all, that of Zeeman (i-^ 97 ), to which I have 
already alluded, and that of radio-activity — the 
latter thanks to the very simple and ingenious 
explanation given by Rutherford and Soddy. If 
from the measurements carried out on the kathode 
rays was demonstrated the existence, of the 
electrons as integral parts of the atoms, the facts 
of radio-activity lead us further- — to the view that 
the atom t.i» a complex structure of negative 
electrons and positive ions, or at least that at 
a given moment, perhaps in consequence of the 
continuous irradiation of part of its energy, there 
can sepdfatc electrons and positive ions, the latter 
being, at any rate in the cases studied as yet, 
not other than bivalent ions of helium. This inter-; 
pretation of radio-active phenomena seems so 
natural as to give rise easily to the illusion 
that the phenomena themselves could have 
been foreseen. On the other hand, they may 
make the importance of Thomson’s w'^ork appear 
to some less than it undoubtedly is; but it js 
necessary to go back in mind to the period at 
?lrhich it was carried out and take account of 
the mode of thought prevailing at the time, to 
appreciate the acuteness and originality of mind 
which were necessary in order to dare to snatch 
from the atom • its dogmatic prerogatives of i 
indivisibility and invariability. 

There are other examples in the history of 
physical science of discoveries made at short 
intervals of time converging to a truth w|jich the 
discovery of a final fact put into a clear light. 

It is usual then to say that that truth was “in 
the air,” as if any person in favourable circum- 
stances would have been able to discover it. I 
* 

do not believe, in any case* that the same can be 
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said of the discoveries of which we are speaking ; 
moreover, such an opinion, too frequently re- 
peated, should be rejected. If one looks closely, it 
is possible to recognise that, in the majority of 
cases, not blind fortune is the aid of the happy dis- 
coverer, but the special attitude of mind and Hie 
scientific preparation he possesses. In the concrete 
case it is evident that Thomson, from the com- 
mencement of his researches, was unconsciously 
preparing himself for the grand discovery of the 
true nature of the kathode rays. It is sufficient in 
iroof of this to cite his noteworthy memoir of 
t8Si, relative to the electrical and magnetic effects 
produced by the motion of electrified bodies, for 
vhich Crookes’s theory of radiant matter had 
urnished the inspiration. 

The work published by Sir J. J. Thomson during 
‘ccent years constitutes the complement and 
:rown of his principal achievement. Thus, in a 
ihort time he was able to collect into a body of 
loctrine everything which relates to the propaga- 
:ion of electricity in gases, and of which his well- 
cnown treatise on the subject is the embodiment 
)f the faith — a work that is consulted by all who 
:onduct experimental researches in this field, 
vhich is very far from having yielded all its fruits, 
n this volume are treated with much detail the 
)roduction of ions in gases, their disappearance, 
heir velocities under certain contifigenoies, &c. 
"requently the original experiments of the author 
nd his students have rendered possible the com- 
iletion of the explanation of a particular pheno- 
lenon, or put in evidence some new icletail or 
lie laws which it obeys. Moreover, making 
se of the facts thus accumulated and the relation- 
hip existing between them, Thomson had at his 
isposal the elements necessary to found a theory 
f electrical discharge more comprehensive than 
ny previously proposed, which, although not yet 
Dmplete and definitive, has enabled him to point 
□t the relations between facts apparently dis- 
arate which previously could only be described 
iparately and disconnectedly. 

Quite, recently the activity of the Cambridge 
hysicist seems to have been concentrated on the 
:udy of the properties of the positive rays, and j 
specially of the so-called caifal rays. This is 
field of studies in which several most daring 
orkers (Wien, Stark, &c.) have amassed a rich 
irvest of most important results ; none the less, 

J. Thomson, by the adoption of ingenious 
cperimental arrangements, in part new, and 
pecially by virtue of happily inspired and most 
iginal interpretations, has drawn, and continues 
draw, from his researches ’consequences the 
NO. 2262, VbB. 91] 


import of which far surpasses the limits in which 
they might have been expected to be confined.^ 
Of these researches physicists await with some 
impatience the publication of a treatise which 
shall present them not merely in order of date, 
but with that arrangement, clearness and con- 
cision which are precious characteristics of Thom- 
son’s writings. ** 

However insufficient and incomplete, the fore- 
going considerations will help to make clear the 
signal value of Thomson’s* work. Such, at least, 
has been my intention. Although compelled to 
abandon ah analysis of the extensive scientific 
productions of the great physicist, I trust that 
all will be, like myself, convinced that his work 
belongs to the category of those investigations 
which leave an indelible impress on the progress 
of science. Augusto Righi. 

. AN ENGLISH TEXT^BOOK OF 
PROTOZOOLOGY. 

An Introduction to the Stil&y of the Protozoa: 
with Special Reference to the Parasitic Forms. 
By Prof. E. A. Minchin, F.R.S. Pp. xi + 520. 
(London: Edward Arnold, 1912.) Price 21s. 
net0 

T ills work on the Protozoa by Prpf. Minchin 
may be considered as an attempt to confine 
a knowledge of the philosophical and the prac- 
tical side of the modern science of protozoology 
within the limits of one volume. 

After discussing the one-celled organisms 
grouped for convenience under the term Protista, 
their modes of life lire considered. Various types 
of nutrition — purely animal, plant-like, feeders on 
decaying matter, and finally parasitic methods — 
are described and illustrated. The “mutual aid “ 
associations of the animal world known as sym- 
biotic unions are charmingly portrayed, and in 
contrast the interrelations of hosts and parasites 
are set forth. A most interesting study in animal 
mechanics is presented, together with a broad 
account of the organisation of the Brotozoa. To 
the cytologist there is much of interest in the 
chapter dealing with the nucleus and nuclear 
Ittructure. The author draws a distinction “be- 
tween organisms of the ‘ cellular ’ grade, with dis- 
tinct nucleus and cytoplasm, and those of the 
‘ bacterial ’ grade, in which the chromatin does not 
form a distinct nucleus.” He considers that a 
“ bacterial type of organism ” is “ not to be re- 
garded as a cell, but as representing a condition 
antecedent to the evolution of the true cellular type 
of structure.” Such a distinction seems somewhat 
arbitrary and unnatural, and tends to overlook the 
importance of intermediate forms. , 
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The problems of the propagatioli and perpetua- 
tion of races of organisms and the modes of trans- 
ference of the parasitic forms are both of great 
interest 'and of economic importance. The para- 
sites have multiplicative methods of reproduction 
which are necessary for the increase of their 
numbers within one host, while propagative forms 
are produced for their transference to other hosts. 

^ The function of syngamy (fusion of gametes) as 
a factor in keeping the tendency to variation 
within the specific limitr is a view worthy of more 
attention. The many forms » assumed by one, 
organism (polymorphism) are traced^ as arising 
from adaptation to environment, to growth and 
development, and to sexual differentiation. The 
general part of the book, closes with an interesting 
chapter dealing with the vital physiological pheno- 
mena shown by Protozoa. 

Following the general consideration of the 
Protozoa, ej^ht chapters are devoted to an account 
of their systematic grouping, and the enormous 
extent of the group can be realised by scanning 
the sequence of ge^pra or by referring to the 
copious index. Prof. Minchin considers that two 
types of organisation prevail among the Protozoa. 
The simpler or Sarcodine type possesses no per- 
manent locomotor organs when mature, although 
such may be present in its youth formll The 
second or Mastigophoran type, comprising 
organisms often of small size, has permanent 
locomotor organs, flagella, which are lost in the 
resting phases. Subdivisions of each group are 
numerous. The very diverse organisms among 
the Rhizopoda, such as the Amoebae, the sun- 
animalcules (Helizoa), the chalk and ooze-formers 
known as Foraminifera and Radiolaria, and the 
Mycetozoa (claimed also by the botanist as the 
slime fungi or Myxomycetes), arc all considered. 
Perhaps some newer illustrations would be an 
improvement here. 

The bionomics of the flagellates are of much 
interest, whether the parasitic forms or the tiny 
inhabitants of ponds (also claimed by the botanist 
as Algae) are under discussion. The interest of 
the medical man will be claimed by the accounts 
of the sleeping-sickness parasites, and the causes 
of such diseases as kala-azar, • oriental sore, and 
malaria. The agriculturist should be interestea 
in the parasites of red-water and East Coast fever, 
so fatal to cattle, as well as in the accounts of 
Coccidia, fish tumours, and silkworm disease. 
Incidentally, it may be mentioned that Prof. 
Minchin does not now.'accept tiie results of 
Schaudinn’s researches on the parasites of the 
little owl. 

Certain organisms, considered by some as 
doubtfully Protozoa, such as the Spirochaetes, 
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causing African tick fever and relapsing fever, 
and the bodies responsible for small-pox, iire 
briefly considered in the concluding chapter. 
Those who care for possible genealogies and 
speculations will also find here an account of the 
possible evolution and ancestry ^ the Protozoa. 

In conclusion, it is a pity that Certain blemishes 
in the form of loose statements, some inconsist- 
encies of nomenclature (for example, the use of 
Coccidium, Piroplasma), and slightly partisan 
views on some contentious subjects have been 
allowed 10 creep in and mar the book, but doubt- 
less these will disappear in the second edition. 
We would also suggest that an increase in the 
number of illustrations would be a very *greaiv 
advantage, and this should not be incommen- 
surate with the cost of the book (215. net). 
Some rather old figures could be replaced 
by others embodying the results of more 
recent and accepted research. Criticisms of 
technique employed some years ago are obviously 
futile, inasmuch as the said technique was the best 
available at the time. Also we are distinctly of 
opinion that the systematic part of the book 
should be enlarged. But it must be recognised 
that the task b^ore Prof. Minchin was an 
enormous one, and he is to be congratulated on 
the successful issue of the work. 

CHEMISfRY AND ITS APPLICATIONS. 

A Dictionary of Applied Chemistry, Revised and 
enlarged edition. By Sir Edward Thorpe, C.B., 
F.R.vS, , assisted by eminent contributors. 
Vol. fl. Pp. viii + 786. Vol. iii, Pp. viii-f 
789. (London: Longmans, Green and Co.,. 
1912.) Price 45s. net per volume. * 

A S a notice of the first volume of the new . 

edition of Thorpe’s Dictionary appeared 
in the columns of Nature for April 18, 1912, it 
is not necessary on the present occasion to do 
more than express cordial concurrence in the 
reviewer’s high estimate of the character of the, 
work and of the services rendered to the chemical 
world by the editor and his staff of contributors. 

In the two volumes before us the reader rather 
naturally turns first to those articles which* 
specially illustrate the applications of science to ^ 
industry, namely, 'those of which the subjects had'f 
not even come into practical existence at the date 
of the former edition. Metallography, for example, 
is one of these Subjects, and is treated in a 
thoroughly masterly manner by Dr. Walter 
Rosenhain, of the National Physical Laboratory. 
Here is a subject which, -ioriginating fifty years 
ago in the microscopic study of rocks by Sorby, 
has been largely dependent for the advances 
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already made on the provision of instruments for 
measuring and recording temperatures aboVe the 
range of the mercurial thermometer. Without the 
electrical pyrometer comparatively little would 
have been accomplished. 

Another subject of the greatest chemical and 
commercial importance is the utilisation of atnfo- 
spheric nitrogen, which has been treated in a com- 
plete and interesting article by Prof. Crossley. 
Up to the present tbe fixation of nitrogen in the 
form of nitrate has perhaps attracted most atten- 
tion, and has been practised on the largest scale, 
but the recent announcement that the Badische 
Anilin- u. Soda-Fabrik has actually started the 
imanufacture of ammonia from the combination 
of gaseous nitrogen and hydrogen by Haber’s 
process is a further step of great significance. 

Among other new subjects unrepresented in the 
former edition are ‘‘Colloids,” by Dr. J. C. Philip, 
and “Corrosion and Fouling of Steel and Iron 
Ships,” by Prof. Vivian B. Lewes; while several 
others, such as “Explosives,” by Mr. G. H. Perry, 
and “Matches,” by Mr. E. G. Clayton, have been 
largely added to and brought up to date. There 
is also a judicious unsigned historical article on 
the liquefaction of gases. • 

There are few deficiencies apparent on first 
acquaintance with the dictionary, and in the pre- 
sence of so much that is admirable, hyper- 
criticism may be deprecated. The ifiequality in 
length of the various articles is probably one of 
the most difficult questions which come before the 
editor in relation to such a work as this. The 
most glaring case noticeable in the two yolurnes 
before us is the assignment of loo pages to 
Naphthalene, while fuel receives only twenty-four 
pages and flame eight pages: In neither of these 
articles is there any reference to the important 
question of smoke production and prevention, 
which is surely a question of chemical as well as 
practical interest. 

The attention of the editor ma3walso be directed 
to the fact, though too late for remedy, that the 
article on essential oils, though containing much 
useful information, is distinguished from every 
'pther important article in the book by the absence 
of references or bibliography. It would probably 
provide a slight shock for Prof. Wallach to find 
an article on this subject could be written 
without mention of hfe name. The writer of the 
article similarly ignores SchimmePs half-yearly 
reports, which furnish a large body of valuable 
information extending over many years, and 
cannot yet be consider^ to be replaced in this 
country by The Perfwmery and Essential Oil 
Record, 

All British chemists will certainly make fre- 
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I quent use of the new edition of the dictionary, 
and in doing so the majority will be glad of the 
adoption of a system of abbreviations . of the 
titles of jo.urnals and books which is practically 
identical with the system with which all are 
familiar in the publications of the Chemical 
Society, and is much to be preferred to the con- 
i tractions, often rather tiresome, used in the 
* previous edition. ^ W. A. T. 

PRACTICAL MATHEMATICS. 

(1) Practical Geometry and Graphics, By E. L. 
Bates an^ F. Charlesworth. Pp. ix4-62i. 
(London : B. T. Batsford, 1912.) Price 4s. net. 

(2) Practical Mathematics,, By E. L. Bates and 
F. Charlesworth. Pp. ix -1-513. (London ; B. T. 
Batsford, 1912.) Price 35. net. 

(3) Analytical Geometry, A First Course, By 
C. O. Tuckey and W. A. Nayler. Pp. xiv-h3b7. 
(Cambridge : University Press, 1912. J Price 55. 
net. 

(4) A Preparatory Arithmetic, By C. Pendlebury. 
Pp. xiv-f- 185 + XXX. (London ; George Bell and 
Sons, Ltd., 1912.) Price is. 6 d, 

(5) Les Anaglyphes G^omdtriques. By H. Vuibert. 
Pp. 32. (Paris : Librairie Vuibert, n.d.) 

(i) ' 15 HE contents of this volume fall into three 
X sections: (a) plane geometry; (h) 
graphics ; (c) descriptive geometry. The first 
deals with the calculation of areas and volumes, 
the fundamental geometrical constructions and the 
chief properties of the circle and conic. In the 
second the student is shown how to apply graphical 
methods to the solution of practical problems in 
mechanics, considerable space is devoted to the 
consideration of harmonic motion and systems of 
frameworks, and allusion is made to the use of 
vector products. The last section, which occupies 
I nearly 200 pages, contains as full an account of 
I the methods of practical solid geometry as any 
ordinary technical student is likely to require. The 
diagrams are clear and the quality of the examples 
is distinctly good. 

(2) The authors have attempted to bollect in as 
concise a form as possibk all those portions of 
mathematics which are likeiy to be of use to prac- 
tiial students. The volume is self-contained in 
the sense that no previous knowledge is assumed, 
and its contents are designed to supply material 
for a course lasting between two and three years. 
About two-thirds of the book is devoted to arith- 
metic, algebra and gepmetry ; due prominence is 
given to graphical methods; the treatment of 
mensuration is excellent, and the selection of those 
geometrical properties and ideas with which it is 
considered students should be familiar has been 
made with great care. The concluding part of the 
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book develops the fundamental ideas of tri- 
gonometry, vector geometry, mechanics, and the 
calculus,. Considerations of space have made this 
section somewhat brief, but it should pmver useful 
to those who regard it as an introduction to mo^e 
advanced text-books. 

(3) The distinguishing feature of this work is 
the early introduction of the equations of curves of 
the second and higher degrees. It is an undoubted 
fact that if a student is compelled to make himself 
thoroughly familiar wilh Ihe analytical geometry 
of the straight line and circle before proceeding to 
other loci, he finds it hard to appreciate <1 he purpose 
and Ihe value of the work in which he is engaged. 
The boy who intends to specialise in mathematics 
will not derive any harm from pursuing this course ; 
in fact, there is much to be said for giving him 
a sound grounding in the elementary principles at 
the outset; but those who are taking scientific or 
engineering courses, and therefore require less 
manipulative skill, secure what they need from a 
course which is less detailed and more general in 
character. Their requirements are met admirably 
by such a treatment as is given in the work before 
us. This will be made clear by a brief enumera- 
tion of the subjects and the order in which they 
are taken : (i) standard equations of the straight 
line, circle, ellipse, parabola, hyperbola ; (2) 

gradient of curves; (3) locus problems; (4) polar 
coordinates with applications to the lima^on, car- 
dioid, cycloid, etc. ; (5) the conic based on the 
focus-directrix definition; (6) the solid geometry 
of the plane, straight line, and simple curved 
surfaces. 

There is an excellent collection of examples, 
answers to which arc given at the end of the book. 
VVe would suggest that an index should be added 
in future editions. 

(4) During the last ten years a number of valu- 
able reports on the teaching of elementary mathe- 
matics have been issued by the Mathematical Asso- 
ciation, and they have exercised a very consider- 
able influence on the curriculum and the methods 
employed. As evidence of this it is necessary only 
to refer to the changes which examining bodies 
have made in their regulations and to the altera- 
'tion in character of modern text-books. TJie 
present work is based on the report dealing with 
the teaching of arithmetic in preparatory schools. 
Concrete and abstract questions are taken side by 
side, those parts of the subject which are of small 
intrinsic importance are omitted, and the artificial 
divisions of the subject-matter into a number of 
standardised types of problems are avoided. We 
have no hesitation in recommending this book for 
use with junior students. 

• (5) This pamphlet describes a means of 
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exhibiting three-dimensional figures, examples 
of which were shown at the International 
Congress at Cambridge last August. Two 
perspective figures are drawn close together 
on the paper in the complementary colours green 
and red, and they are viewed through red 
and green transparent screens. A highly striking 
effect is obtained. It is clear that the simplicity 
of the method will contribute largely to its prac- 
J deal utility. For purposes of demonstration, in 
I the teaching of solid geometry, it should be in- 
valuable. About thirty examples are given; the 
diagram which represents a cube with one diagonal 
vertical with its plan and elevation is particularly 
good. The figures of the cylinder seen frofti ohcv 
end and the section of a tetrahedron by parallel 
planes appear to be a trifle out of drawni^'. 

OUR BOOKSHELF. 

TMSgmphie sans Fil: Reception des Signaux 
horaires el des TeU grammes metdorologiquvs. 
By Dr. Pierre Cor ret. Pp. 93. (Paris : Maison 
de la Bonne Presse, n.d.) Price i franc. 

This little volume gives simply-worded directions 
for the construction of apparatus that will enable 
I persons interested to make use of the time signals 
dispatched regularly from the wireless telegraph 
station at the Eiffel Tower. The author begins with 
a description of the very simple apparatus re- 
quired by a Parisian amateur, and gives a clear 
account, \yith fully detailed examples, of the time 
signals and the meteorological messages from the 
tower. From his story of a day’s programme 
of the tower, including as it docs telegraphic 
exercises with other French stations as well as 
regular , service mes.sages, it would appear that 
the amateur in the French capital has excellent 
opportunities of learning Morse with a very small 
outlay on apparatus. i 

The next two sections of the book give instruc- 
tions for erecting a receiving station of sufficient 
sensitiveness to pick up the messages at distances 
of two or three hundred miles from the tower. 
These directions are plain and sufficient. With 
the apparatus described, a French amateur may 
listen to a great variety of Spanish, Italian, 
German, and English messages; and an enter- 
taining programme is made out for him in the 
book. Here the information conveyed is just such 
as will help those amateurs who are in a state of 
mental fog as regards the origin of the signals 
they listen to, and the information will be almost, 
as useful to English as to French amateurs# 
The book closes with an account of the system 
of signalling time adopted by the international 
conference of October last. 

It is intended that different stations shall trans- 
mit certain signs at different hours. Those 
normally audible in En^and are Paris at mid- 
night and 10 a.m., NWddeich at midday and 
10 p.m. At present, it may be remarked, the 
Paris signals indicate 10.45 ii‘45 



The receipt of these time signals is so easy a 
latter that every observatory, and every other 
istitution or person needing accurate time, ought 
> take advantage of them. 

:) School Gardenings with a Guide to HorticuU 
turt\ By A. Hosking*. Pp. xi + 326. (London: 
W. B. Clive, 1912.) Price" 35. 6d, 
i) Plant Geography, By Prof. G. S. Boulger. 
Pp. viii+ 136. (London : J. M. Dent and Sons, 
Ltd., 1912.) Price is. net. (The Temple 
Primers.) 

(i) Mr. Hosking has produced a useful book, 
or rather three small books, under the title of 
‘School Gardens.” The second part deals with 
soils, manures, and the cultivation of garden 
crops; while part iii. is devoted to garden pests 
and miscellaneous information. 

^Part i., which gives the title to the book, is to 
us the section of most interest and value, and we 
would gladly have seen it expanded at the expense 
of the other portions of the book which require 
'treatment on a more generous scale. On the 
subject of school gardens the author can speak 
with a full experience, and his practical details 
throughout are concise and thoroughly to the 
point. 

The school garden must not be considered in 
the light of a paying venture. Its value will only 
appear when the pupils have become settled in 
life ; then the stimulus to observation and method 
and the interest in outdoor pursuits they rcteived 
will be fully appreciated, and the experiment will 
reap sufficient reward. 

(2) In the small compass of 136 pages Mr. 
Boulger has succeeded in compiling ^ very read- 
able account of plant geography. The four 
divisions of the book deal with the evolution of 
the plant world, the factors of distribulion, floristic 
regions, and botanical ecology or topograpjiy. He 
has wisely devoted the larger part of the book 
to the consideration of factors of distribution 
rather than to detailed accounts of the floras of 
different regions, since the science of plant gco- 
;rraphy is so fundamentally bound up with the 
proper understanding of the ways and means of 
^lant dispersal. 

\IendeVs Principles of Heredity. By W. Bate- 
- son, F.R.S. Pp. xiv + 413. (Cambridge Uni- 
' versity Press, 1913.) Price 125. net. 

\ REVIEW of the first edition of Dr. Bateson’s 
aluable conspectus of discoveries in regard to 
leredity made by the application of Mendel’s 
nethods of research, appeared in Nature of May 
:5, 1911 (vol. Ixxxvi., p. 407). Since then a vast 
i^ount of work has been done upon various sub- 
ects of Mendelian analysis ; and "Dr. Bateson has 
ndeavoured to take account of this by a series 
►f appendices giving descriptive references to 
►apers represqpting advances upon the state of 
:nowledge when the original volume was pub- 
ished. Short of rewriting the book, this was 
►robably the best means of giving a new lease of 
fe to a standard wofle upon Mendelism* by a 
Jading exponent of its principles. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
^his or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Spectra of Neon, Hydrogen, and Helium. 

In the issue of Nature for February 27 (p, 699), 
Prof. Collie and Mr. Patterson have directed atten- 
tion to numerous approximate coincidences between 
lines of neon and hydrogen, from which it is presum- 
ably intended to be inferred tJiat certain lines of neon 
are ordinarily present in the vacuum tube spectrum of 
hydrogen. A further examination of the observa- 
tional data, iiowcvcr, seems to be desirablS. 

Messrs. Collie and Patterson have omitted to state 
that in the region considered, ^6507 to ^3472, Wat- 
son’s list of the secondary spectrum of hydrogen con- 
tains more than 700 lines, while that of neon con- 
tains 260 lines, of which nearly 100 are of intensity 4 
or greater. VVith spectra of this complexity there is 
nothing at all remarkable in the occurrence of a 
considerable nupiber of approximate coincidences 
between linos belonging to the two spectra. As 
stated by Messrs. Collie and Patterson, there are, in 
fact, twenty neon lines of intensity 4 and upwards 
which fall within a quarter of' an Angstrom unit of 
lines of hydrogen ; while, if aH the neon lines are 
included in the comparison, and differences of wave- 
length amounting to a whole Angstrom unit be 
allowed, the number is brought up to no. 

Messrs. Collie and Patterson, however, do not seem 
to have realised the accuracy of modern spectroscopic 
tables, such as they have utilised in the present com- 
parison. A difference of more than a few hundredths 
of an Angstrom unit in the tabulated wave-lengths 
of two lines should now suffice to prove that they 
have different origins, unless other evidence of prob- 
able identity is forthcoming. If the . permissible dis- 
crepancy bc‘ reduced to one-twentieth of an Angstrom 
unit, there remain only six lines which might be 
regard('.d as possibly common to the two spectra, 
namely : — 


ntensity 

Neon 

Wave-lerRth 

Intensity 

Hydrogen 

Wave-length 

5 

617509 

0 

6175-14 

7 

6143-31 

0 

6143-30 

7 

S.'? 43 ' 4 o 

0 

5343-43 

4 

453703 

0 

4537-91 

9 

3520-61 

I 

. . . 3520-60 

6 

347268 

0 

... 3472-65 


Thus, of the hundred brightest lines of neon, only 
six are found in hydrogen within the probable limits 
of error, and only one of the six brightest is among 
them. There is no evidence that the six “ coincident ” 
neon lines have special properties which would fdvour 
their survival, and th.e coincidences cannot, therefore, 
be properly regarded as significant. Even twenty such 
coincidences would not prove a relation between the 
two spectra, unless it could be shown that the lines 
in question were the^l'most persistent of the neon 
spectrum. ^ * 

A very similar result is indeed obtained when a 
comparison is made between neon and iron. Over 
the same range of spectrum there are thirteen of the 
hundred brighter neon lines which differ by no more 
than one-twentieth of an Angstrom unit from iron 
lines, but this would scarcely be accepted as* evidence 
of any relation between the two spectra. • 4 

As regards the comparison of neon with helium, the 
mean deviation of the three lines noted is o*t6, which 
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is probably considerably ^rreater than can be attri- 
, buted to errors of measurement. Moreover, helium 
lines occur in' connected series, and there is no justih- 
csTtion for supposing that one of them would be repre- 
sented in the absence of other members of the same 
series. The oxygen line 5330*84, which, it was-pointed 
out, is nearly coincident with neon 533C»*9o, is ore 
component of a triplet forming part of a series, and 
would not appear in the absence of the associated 
lines. 

To my mind the proper conclusion to be drawn 
from the comparisons is that the respective spectra 
ore quite distinct, and that the approximate coin- 
cidences are entirely accidental. A. Fowler. 

South Kensington, 3. 

The Influenhe of Icebergs on the Temper^^ture of the 
Sea. 

Prov. Barnes, in Nature of February 20, gives an 
important piece of information which seems to me to 
♦*nable us to clean: up the confusion at present sur- 
rounding this subject, as it explains the reason for the 
different results obtained by Prof. Barnes in his earlier 
;ind later observations, and why his results differ from 
those of previous observers ; and it i^l^lso helps us to 
an explanation of the puzzle of the rising temperature 
of the sea on approaching icebergs, found by Prof. 
Barnes. The earlier observers made their tests in 
the cold but weak sea-water floating on tl^c surface. 
F’rof. Barne.s'\s first h-sts were made at a depth of 
5 ft. The first part of his curve, Fig. i (Nature, 
June 20, 1912), gives the temperatures of the 

sea as the thermometer passed under • the outer edge 
of the cold surface wafer, and was thus made in the 
ordinary sea-water, and gave the temperatures beloW 
the cold surface water, until the ship arrived within 
a mile of the iceberg, where the increasing depth of 
th.-* cold surface water began to affect the thermometer, 
and trom that distance, the thermometer being now in 
the cold surface water, the temperature fell rapidly 
as the ice was approached. The thermometer in ProN 
Barnes’s second ship, he tells us in his last letter, was 
placed at a depth of 18 ft. below the surface, and 
seems to have been always too deep to get itito the 
cold surface Nvater. 

We now come to the question as to vvdiy these last 
observations of Prof. Hrhrnes show a constant rise in 
the temperature of the water as icebergs were ap- 
proached. We can scarcely imagine ice to have any 
heating effect, and solar radiation does not seem to 
meet the case. It would, however, appear that we 
do not require to call in the aid of sunshine, or other 
outside source of heat, to explain this rise in tempera- 
ture, as it can be mhre simply accounted for by the 
indraught current near the surface having to dip 
below the cold surface water, its upper warmer water 
beini^ thus carried downwards towards the thermo- 
meter. By this explanation there is no heating of tlie 
water as it approaches the ieoberg, but the warmer 
surface water coming from outside the cold surface 
area is carried underneath the cold water to lower 
levels, so giving a rise of temperature at these levell. 

If the above explanation be :torrect it would appear 
that the surface cold current i# the on^to t)e mainly 
depended on for indicating the presence ^ ice, because, 
unless there is some depth of cold surface water, tlUre 
will be no depression of the inflowing current, and 
therefore no rise of temperature on approaching the 
iceberg. Perhaps the best method of observing would 
bo to haVe two thermometers, one near the surface 
and the di|her at a depth of, say, 18 ft., writing on 
the same paper. Under ordinary conditions these two 
ll*ould show nearly .a constant difference, but would 
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tend to diverge on the approach of ice, so diecking^ 
each other, and magnifying the indications. 

John Avtkek. 

Ardenlea, Falkirk, February 22. 

Systems of Lines obtained by Reflection of X-Rays.. 

In continuation of -the experiments of • Mr. W. L, 
Bragg (Nature, December 12, 1912, p. 410), we have 
investigated the reflection of X-rays by mica and rock 
salt. In. these experiments we found that in general 
•two dark spots are obtained in consequence of the 
reflection, one of which is crossed by equally-spaced 
lines, which run at right angles to the plane of re- 
flection. The distance betweeh the different lines in- 
creased with increasing distance of the photographic 
plate from the crystal, and appeared greater., with 
rock-salt than with mica. In some photograpfts^. the 
second spot was also striated. 

The plates cut Jrom the crystals were faBteiie<J, 
down to aluminium foil 0*2 mm. thick. Successful 
photographs were only obtained with rays of grazing, 
incidence, an angle of about 80° being used in most 
cases. 

The regularity in which the fringes were distributed^ 
^’uggests that the phenomenon is due to interference. 
Further experiments are, however, ♦'equired before 
this question can be definitely settled. Since Prof. 
Barkla and Mr. Martyn (Nature, February 13, 1913, 
p. 647) have recently described similar results, it may 
be desirable to publish our preliminary results, of 
which a mor (3 complete description will soon be com- 
municated to the German Physical Society^ 

E. HuPka. 

^ W. Steinhaus. 

Physikalisch-technische ReichsanvStalt, 

Charlottenburg, February 23. 

Four-horned Sheep in Scotland. 

So liftlc' seems to be known regarding the early 
occurrence of Scottish four-horned sheep that the 
following record will bear repetition. It occurs/ 
almost as ai» aside, in the account of the parish of 
Moffat, Jn the lowland counties of Dumfries and 
Lanark, tpublished in Sir John Sinclair’s “Statistical 
Account of Scotland,” vol. ii., p. 292, 1792. The ' 
writer of the account, Rev. Mr. Alex. Brown, says : — 

“ It is not long since the sheep in this part of the^^:. 
country, were of the four-horned kind; a few of" 
which, it is said, remain still in some parts of Niths- 
dale. Their body is smaller, but their wool finer than 
those of the present breed. Their want of weight 
for the butcher, and greater difficulty and danger in 
lambing have banished them from this place.” 

This lowland four-horned race agrees with the 
Hebridean in the characters of fineness of wool and 
smallness of body. It also appears to agree 
in the less tangible character of maternal in- 
efficiency, for of an experiment carried out in a 
small Western Islands’ flock in the Isle of Man 
a few years ago Prof. Wallace says (“ Farm Liv^ 
Stock,” p. 521, IQ07) : — “The animals weighed only 
5 lb. to 6 lb. per quarter, and they proved to be such , 
indifferent nurses that they were eventually put away'’’^ 
—causes remarkably similar to tHose which 
“bani-shed them” from south Scotland, At any rate, 
it would seem clear that the four-horne*d breed of 
sheep, the last remnants of which ii» Scotland were 
isolated on the Hebridean and Western Islands, ha<f 
at a comparatively recent date considerable outposts: 
on the mainland. James Ritchie. 

The Royal Scottish Musetihi, Edinburgh, 

February 26, . 
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Tl^E TRIBES OF NORTHERN AND 
CENTRAL KORDOFANA 


in the hands of an, intelligent newcomer and pro- 
perly used, must reduce the doubts and difficulties 
of administration by 50 per cent. 

Southern Kordofan, Dar Nuba, does not come 
within Mr. MacMichaers purview ; in • this he 
follows tlie native idea, for neither Arabs nor 
blacks include Dar Nuba in Kordofan. In spite 
of this, Mr. MacMichael has rightly included the 
Baqqara, and he has added to the interest aiid 


'N many ways this is a most interesting and 
' suggestive volume, nor can its significance 
j measured entirely by the number of new and 
iportant facts recorded in it. If we except Mr. 

W. Crowfoot’s archaeological studies, not dnly 
this the first piece of precise work of any magni- 
ide dealing with an ethnological < 
ibject produced by an officer in ' 
le service of the Anglo-Egyptian 
jdan, but since the Government 
IS borne the expense of its pub- 
:ation it furnishes a further 
:ample of that enlightened spirit 
which has already led the Govern- 
^mentHo find the funds necessai;'^ 
to start an ethnographical survey 
on a small scale. Considering that 
the part played by the Sudan 
Government in the production of 
this volume is perfectly well 
known, it is perhaps a pity that 
the book contains no definite 
statement on the subject, since its 
appearance may be looked upon 
as the first fruits of the sensible 
forward scientific policy in favour 
in the Sudan. This, indeed, is 
the aspect of general public im- 
portance with which ethnologists 
and historians are most con- 
cerned. 

There is, of course, another 
point of view, which no doubt 
specially appealed to the repre- 
sentatives of the Intelligence De- 
partment. During the years of 
residence and travel in Kordofan 
Mr. MacMichael accumulated a 
fund of^" knowledge concerning 
the quarrels, wanderings, and 
relationships of both the seden- 
tary and nomad Arab tribes of 
the province. Part of this had 
perforce to be acquired as the 
country was opened up by the 
new administration, but the re- 
mainder of the really vast stores 
□f hitherto unpublished and re- 
condite historical information 
brought together in^this volume 
ivas collected as a labour of lovd, 
and constitutes a corpus of in- 
formation concerning the his- 
tory, sociology, or ethnology qf 
Kordofan. While all interested 
n these subjects should be grateful, Mr. Mac- | scientific value of the book by chapters on Jebel 
Vlichaers successors responsible for the present : Midob and the little-known Zaghawa. The’ 
md future administration of the province will ' former is a hill massif some forty miles long on 
nost profit by his labours, for it is not too much ! about the same latitude as Omdurman, but so far 
o say that a collection of facts such as this, put ! west as to be in Darfur territory. From the 

j details concerning its inhabitants, now ftr the first 

oy n. ix, ----- ------- 

xv+a5$. (Cambridge Unlvertity Preajj, i^ra.) 



A Kabibtsh camel with *^utfa ready t« transport the daughter of the wife of a sheikh from one 
camping ground to another. (Note the leather work and cowrie idiells). From ‘‘The Tribes of 
Northern and Central Kordofan.** 


:pp. xv+as^ (Cambridgr*Univcriity^^pr€$»^^ Price ! available, there Can be little doubt that these 

! non-Mohamm^an “ black black slaves ” (as the 
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Kababish called them to the uriter) are the sur- 
viving’ representatives of the old Nuba population 
of. the hills of northern Kordofan, the remains 
of whose houses can be seen on so many hills. 
In spite of the contemptuous tone taken hy the 
nomad Arabs when speaking of these ‘folk, they 
are bold raiders, and do not hesitate to cross the 
border to lift the cattle and camels of even 
the strongest tribes, the herdsmen of which they 
kill or enslave as opportunity offers. 

The Zaghawa are Hamiticised negroids who 
about the end of the eighteenth century emerged 
as a vassal State in iKu-thern' Darfur under prac- 
tically independent rulers. It was probably about 
this time, or a little earlier, that a parly of 
Zaghawa migrated eastwards and sei/ed the hills 
in the neighbourhood of Jebcl Kagmar in northern 
Kordofan, where they settled and which their 
descendants still occupy, though none of ihesp can 
speak a word of any lang^iage but Arabic, and 
have adopted a pedigree dating back nineteen 
generations Khalid cl Guhani, the brother of 
Abdulla el Guhani, to whom the usual faked msha 
of the tribes of the northern Sudan goes back. 

The mere mention of these two matters will 
serve to give some idea (jf I he value and scope of 

- 1 . 1 - _ t — 1_‘ 

A MEMORIAL TO SIR JOSEPH HOOKER, 

A MEMORIAL to the late Sir J. D. Hooker,^ 

which has been placed in the Parish Church 
at Kew, near the similar memorial to his father, 
.Sir W. J. Hooker, was unveiled by Lady Hooker 
in the presence of members of the Hooker family 
on Saturday, February 22, The memorial con- 
sists of a mural tablet of coloured marble bearing 
the following inscription : — 

1S17-I9II JOSEPH DALTON HOOKER, O.M. G.C.S.l. 
C.B. M.D. D.C.L. LL.D., ASSOCif: ICTRANGER OF THE 
INSTITUTE OF FRANCE, KNIGHT OF* THE PRUSSIAN 
ORDER “pour LE M^RITE,” SOMETIME PRESIDENT 
OF THE ROYAL SOCIETY, FOR XX YEARS DIRECTOR 
OF THE ROYAL BOTANIC CIARDENS KEW. BORN AT 
HALESWORTH 3OTH JUNE 1817, DIED AT WINDLESHAM 
lOTII DEC. igil. THE WORKS OF THE LORD ARE 
GREAT SOUGHT OUT OF ALL THEM THAT HAVE 
PLEASURE THEREIN. 

Below this inscription is a Wedgwood medallion 
portrait Yjf Sir Joseph, flanked and supported by 
fiv'e panels containing Wedgwood figures of 
plants with which, in the course of his long career, 
there had grown up some especial association. 
In the upper and corner panels, left and right, 
these plants are an Aristolochia, commemorating 
his connection with African floristic work and 
travel, and a Nepenthes, recalling a notable con- 
tribution to our knowledge of vegetable morpho- 
logy and physiology. The left lower corner 
panel contains a Cinchona, commemorating 
Hooker’s connection with one of the most humane 
episodes in economic botany during his lifetime — 
the introduction to south-eastern Asia of the medi- 
cinal Cinchonas of South America. The panel 
which balances this on the right contains a 
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Rhododendron, commemorative of Hooker^s great 
Himalayan journey. 

In a smaller central panel between the lower 
corner ones is a Celmisia, recalling the southern 
voyage with Ross and the labour bestowed on 
the flora of New Zealand. At foot are the family 
arms with the family motto and the motto of the 
Most Exalted Order of the Indian Empire, of 
which Hooker was a member in the highest grade. 
The portrait, a head profile to left, is the work 
of Mr. Frank Bowcher, and is an excellent like- 
J ness, recalling the same artist’s treatment of his 
‘ subject in the medallion ex^ccuted in i8g8 at the 
instance of the President and Council of the 
Linnean Society to record the completion .of 
Hooker’s “ Flora of British India” and his sixty 
years’ services to science. , , 



SIR WILLIAM HENRY WHITE, 

F.R.S. 

B y the sudden death of Sir William White o\\' 
February 27, at sixty-eight years of age, the 
country has lost one of her best sons and engineer- 
ing science one of its leading authorities. Sir 
William White was born at Devonport in 1845, 
and started his professional life by leaving a 
private school in the town, in which he was at the 
lime “head boy,” and becoming a shipwright’s 
apprentice in Devonport Dockyard. 

In t\ie fullest sense of the term the boy was 
“father to the man,” as ou entering the dockyard 
he occupied the highest position among* those 
entering with him, a position which he not only 
inaintained but improved upon by rapidly becom- 
ing higher than apprentices who had been entered 
before him and had had longer practical training 
and longer education in the dockyard school. 

In 1S64 a Royal School of Naval Architecture 
and MaPine Engineering was founded at South' 
Kensington, and to this eight shipwrigb’t appren- 
tices were appointed, of whom Sir William waH^ 
the first in order of merit. Of these only one, 
viz.-Mr. H. E. Deadman, C.B., who was principal 
assistant to Sir William on his retirement from 
Admiralty service, now survives. 

During his study at South Kensington Sir 
William uniformly kept highest in order of merit, 
and although some of his college mates, notably 
the late Dr. F. Elgar, formerly Director of dock- 
yard work at the Admiralty, Mr. W. John, of 
Lloyd’s Register, Mr. W. J.’ Bone, of Newcastle, 
and Mr. H. E. Deadman, mentioned above, 
achieved great distinction, it fell to the lot of Sii; 
William to be called upon to undertake still 
higher work, an(j this work he carried out most ^ 
successfully under trying conditions, often involv-^ 
ing shortness of Admiralty staff and inadequacy 
of office accommodation. 

Oh completing, in 1867, his training at South 
Kensington, Sir William joined the Admiralty 
Constructive Staff, under the headship of Sir 
Edward Reed, K.C.B., and at once threw himself 
wTth his characteristic zeal into all of the many 
difficult matters existing at that time of changing 
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from wood shipbuilding to iron and steel ship-* 
building and from unarmoured to annoured ships. 

At this time the principal problems before the 
Admiralty naval architects were: — (i) What was 
the best ntfethod of constructing the armoured side 
of ships of the line ; (2) what was the best method 
of disposing the armament; and (3) whether on 
the whole it was more advantageous to builcl a 
comparative short vessel like Sir Edward Reed’s 
Bellerophon, ijotwithstanding the cost in machinery 
and coal involved in propelling each ton of her 
displacement, or to build such long fine-lined 
vessels as the Warrior and Minotaur? 

Even at this early stage of his career Sir Wil- 
liam threw much light on these questions, and» in 
addition, was of the utmost assistance to Sir 
Edward Reed in the preparation of his famous 
book* “Shipbuilding in Iron and Steel,” published 
in 1869. . 

In 1870 Sir Edward Reed retired from his posi- 
tion of Chief Construdtor of the Navy, and a 
. Council of Construction, with Sir N. Barnaby 
(then Mr. Barnaby) at its head, was appointed to 
carry on the work of Admiralty naval construc- 
tion. So valuable had been the work of Sir Wil- 
liam White in the short time he had been at the 
Admiralty that he was retained in the position he 
had served in under Sir Edward Reed, and was 
gradually entrusted with more and more important 
^ work involving a continually increasing amount 
of responsibility on his part, and from thep to the 
time of his leaving the Admiralty service in 1883 
to become the head of the \var shipbuilding depart- 
ment of Sir W. G. Armstrong and Co., at Elswick- 
on-Tyne, there was no work done by^the Admiralty 
designing staff in which he did not ^laj^ a very 
large part, which in many cases was a leading 
part. 

• In 1871 he read his first paper before the Institu- 
- tion of Naval Architects, which had been* prepared 
by him with the assistance of Mr. W. Jolin named 
Above, and was entitled, “ On the Calculation 
of the Stability of Ships, and Some Matters 
of Interest Connected Therewith.” 

- This reading of papers before the Institution of 
Naval Architects he kept up for many years. 
They were always of first-rate importance; many 
of them dealt with semi-naval matters as distinct 
from matters of naval architecture ; and the views 
he put forward were always met with the greatest 
respect. In addition to beginning in this period 
the contribution of papers to the Institution of 
Naval Architects, he commenced taking part in 
the discussion of papers read by other persons at 
the same institution, his first effort in this direc- 
tion being in 1875 , with respect to a paper by Mr. 
William Froude on the graphic integration of a 
ship rolling, including the effect of resistance. 

During the period of 1869-83, now under con- 
sideration, Sir William much interested himself in 
the education of young naval architects, and 
almost immediately on his appointment to the 
Admiralty Office in 1869 he was appointed to suc- 
ceed Mr. Crossland, a member of an earlier school 
of naval architecture, as lecturer on naval design- 
ing at the South Kensington school. This posi- 
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tion he retained for some years after the transfer 
of the South Kensington School to Greenwich, 
where the school still exists. ’ ^ 

While holding this position he, in conjunction 
with Dr. T. Archer Hirst, the Director o-f Studies 
j|t Greenwich, arranged a course of instruction in 
naval architecture for the benefit of executive 
naval officers, and the syllabus of instruction was 
so well chosen and so wisely given effect to under 
his guidance that large numbers of officers were 
attracted to the classes, and the classes continue 
in effective operation to this moment. 

He also at this 4 :ime put forward a well-con- 
sidered scheme for the formation of a Royal Corps 
of Naval Constructors to replace the heterogene- 
ous system then in force, and after some amount 
of consideration on the part of the then Controller 
of the Navy, Sir W. Houston Stewart, K.C.B., 
and of a committee appointed for the purpose and 
presided over by Sir T. Brassey (now Lord 
Brassey), the Crown in 1883, under an Order in 
Council, graciously created the corps on the 
footing it still holds. 

The chief designing work on which Sir William 
was engaged in this earlier period of Admiralty 
work, viz. 18(39-83, was that of the famous 
Inflexible, with two turrets in echelon each con- 
taining two 1 b in. muzzle-loading^ guns. The design 
of this vessel excited very strong adverse critici.sm, 
led by Sir hklward Reed. A specially competent 
committee was appointed to report on the design, 
and after long and exhaustively investigation — 
much of it of a practical nature at sea on actual 
ships, and in the experimental works of Mr. 
Froude — the committee reported that the design 
fully satisfied the conditions it set out to meet. 

This design was repeated on a smaller scale by 
two vessels, the Ajax and Agamemnon, and 
by two somewhat larger, viz. Colossus and 
Edinburgh j although these were still much smaller' 
than Inflexible. On ail these vessels Sir William 
took a very prominent part, introducing into 
Colossus and Edinburgh for the first #ime in our 
line of battleships the construction of the hull of 
the vessel of steel instead of as heretofore of iron. 

From 1883 to 1885 Sir William was engaged 
on warship design and was head in all respects of 
the warship-bifilding branch of Messrs. Sir W. G. 
Armstrong and Co. at Elswick-on-Tyne. He 
there designed and laid down several famous 
vessels for foreign Powers, and ^laid out 
the Elswick shipyard for warship-building in a 
manner securing the utmost efficiency for building 
purposes. 

On the expiration of this period he was ap- 
I pointed by Lord George Hamilton^ then First 
Lord of the Admiralty, as Director of Naval Con- 
struction in succession to Sir N. Barnaby, then 
retired on account of ill-health. It has long been 
recognised that no wiser choice could have been 
made ; and then commenced that portion of the 
work of Sir William best known to the public, 
although it will be seen by what has been stated 
above that he had already a large and very varied 
amount of work to his credit. 

To deal adequately with the work of Sir William 
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as Director of Naval Construction would l^e little 
short of writing* a volume ; and cannot be at- 
tempted here; 

On rejoiniiig* the Admiralty in 1885, Sir William 
at once set about making* improvements and 
developments in all classes of desig^ns , so * as to 
embody in them all the improvements continually 
being* made in guns, armour, and propelling 
machinery, Limitations of space will not permit 
us to describe the various type of vessels which 
received considerable development under his 
hands, and mention can be made of one or two 
points only. 

As regards battleship^, he made a special study 
of all the elements which go to make for fighting 
efficiency, having regard to the rapidly changing 
concurrent general features of the engineering 
world, and in i88cj wrote a famous paper for the 
Institution of Naval Architects, giving quite 
frankly all his views of the subject, and stating 
the points that had decided the Board in ordering 
the then new ships the Empress of India and her 
sisters. He was much criticised by many 
members, but it was generally felt that his views 
were sound. In principle and in main features | 
they were adopted, with such extension as arose 
from the general increase in size and cost of ships 
up to the introduction of the Dreadnought type 
of ship. 

Sir William received many distinctions. He 
was honorary vice-president of the Institution of 
Naval Architects>and past president of the chief 
engineering societies and honorary member of 
many others. He was elected a Fellow of the 
Royal Society . in i§88, and was created K.C.B. 
in 1895. At the time of his regretted death on 
Thursday last he was the president-elect of the 
British Association for the meeting to be held at 
Birmingham next September, and his loss to the 
association will be severely ifelt. His name will 
ever be remembered in the annals of the British 
Navy and the records of engineering science. 

— ^ — 

PROF. ADAM SEDGWICK, F.R.S. 

E late Prof. Sedgwick was grand-nephew of 
Adam Sedgwick, ‘Woodwardian professor in 
the University of Cambridge from 1818 until 1873, 
sometimes known as the “old Adam.'* Their 
ancestors had been “ statesmen ” in the Dale of 
Dent for several centuries. Adam Sedgwick, 
jun., \vas the son of Richard Sedgwick, vicar of 
Dent, and the affection he always bore towards 
his native valley was evidenced by the fact that 
he sent his second boy to the school at Sedbergh, 
at the mout^ of till Dale. ‘ 

Our Adam was born in 1854 at Norwich, where 
his great-uncle held a canonry. He was educated 
at Marlborough College, and after a short time 
at King’s College, London, he entered in 1874 
Trinity College, Cambridge. At that time the 
recently established professorship of zoology and 
comparative anatomy was held by Prof. Newton, 
and Mr, J. W. Clark was superintendent of the 
Museum of Zoology. Prof, (afterwards Sir 
George) Humphrey was professor of anatomy, and 
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Michael Foster had recently come to Cambric^e 
as praeiector in physiology to Trinity College. A 
demonstrator in comparative anatomy had just 
been appointed by the University, and the late 
Prof. Bridge was the first to hold thalfc office ; a 
curatorship of the Strickland collection of birds 
was founded in the year that Adam Sedgwick 
cam*e into residence, and Mr. O. Salvin was the 
first Strickland curator. It has not always been 
recognised that Cambridge led the way in the 
practical teaching of zoology and biology. Three 
years before Adam Sedgwick came into residence,, 
cj. W. Clark had, with the aid of his Triend Mr. 
Bridge, started laboratory work in these subjects. 
This class-work was carried on with renewed 
activity by Milne.s-Marshall and by Frank Balfour, 
and by the time that Adam Sedgwick began to 
be interested in zoology and to be influenced, 
he was for life, by Balfour, practical classes were 
in full working order, although conducted in 
adverse circumstances of ^l^pace aiid equipment. 

Sedgwick , was placed in the first class of the 
natural sciences tripos in the year 1877. In the 
same list were the names of Prof. Bower, of 
Glasgow, Dr. Fenton, of Christ’s, and Dr. Alex. 
Hill, of Downing. Compared with the modern 
days, the tripos was insignificant in numbers, but 
modern days may not find it easy to equal the 
quality of this list. After taking his degree Sedg- 
wick definitely cast in his lot wath zoology. In 
1880 the zoology class conducted by Balfour, with 
Sedgwick as assistant, was held in the room now 
occupied by physiological chemistry, at the top 
I of Faw'cett’s building overlooking Corn Exchange 
I Street. ^ -v* 

The Univei’sity was so conscious of Balfour’s 
I ability that, in 1882, he was appointed professor 
i of animal morphology, it being understood that 
j the professorship wrould lapse with his death, and 
that it c^irried but a small emolument with it. 
j The tragedy in the Alps the same year brought 
I this professorship to an end, and Sedgwick was 
j left in a peculiarly difficult position. He had but 
recently taken his master’s degree, he was but 
little older than some of the senior students, and 
the management of a comparatively large and 
I rapidly growing department devoK cd on him. 
i Before the beginning of the October term of the 
j same year Prof, Newton, Michael Foster, Prof. 
Humphrey, and J. W. Clark addressed a letter to- 
the Vice-Chancellor, urging that the work which 
Balfour had | so wonderfully begun should be 
carried on, and that the general supervision of 
the class should be entrusted to Sedgwick, who 
had been Balfour’s demonstrator for some years, 
and had been in charge of the class during the 
Lent and May ternjs, when Ballbur had been either 
ill or away. This was arranged, and Sedgw^ick 
was happy in securing the assistance 0/ Mr. W. 
Heape, of Trinity College, and Mr. W. R. F. 
Welldon, of John’s, as demonstrators, and a 
little later on of Mr. W. H. Caldwell, of Caius, 
who was then, with the aid of Mr. Threlfall, of 
the same college, at work on their automatic 
microtome. 

The University was anxious to assist Sedgwick 




in every way in carrying on his difficult task. At so many years had been the head of t||^ depart’^ 
the time of Balfour's death it was already ment of morphology. To the great re^et of his 
building a spacious laboratory and private rooms Cambridge friends he only held it for two years, 
adjoining it lo accommodate students of zoology. In 1909 he accepted the post of professor -of 
Owing to the rearrangement of the M.B. examina- zoology at the Imperial College of Science and 
tion, further increase soon became necessary, and Techrtblogy, and for the last three and a half years 
this the University provided in 1884 by bodily he spent his whole energies in the attempt to build 
lifting the roof off the Mineralogical Museum ‘^nd up a school of zoology in South Kensington, 
building up walls under it. For some months his friends had marked with 

Whilst rrof. Newton kept alive in the Univer- dismay a serious decline in his health, but his 
sity the study of zoology as a study of living sudden death on February 27 c^e as a shock to 
animals, Sedgwick promoted the interest of those many who read of it in their rarorning paper last 
more interil^ted in the architecture or morphology, Friday. . 

of the animal body. He had become in 1880 a If one may say a few words about his per- 
Fellow, and soon after lecturer at Trinity College, sonality, he was extraordinarily “alive,'' very 
and the college (as is the habit of Cambridge col- trenchant ,in his criticisms^ not a good lecturer, 
leges) allowed his University lectures to count as the reverse of fluent, yet by his earnestness and 
though they were delivered to, as they were paid by the vigour of his language arresting attention, 
lor by, the college. Still he was a successful teacher. The best course 


Sedgwick’s first researches, as was natural, 
were on embryology, and were mainly concerned 
with the origin of the vertebrate kidney. He also 
published a short paper on Chiton, with two 
useful diagrams, but the work by which he will 
be longest remembered was his investigation into 
the embryology and anatomy of the Cape species 
of Peripatus. His investigations did much to clear 
up the nature of the body-cavity of the Arthropods, 
and to explain what had become of the coelom in 
the members of this group. What he found in 
the developing egg of Peripatus started him on 
more than one interesting speculation. His views 
on the cell-theory, at one time much criticised, 
have largely come into their own. Another of his 
ingenious hypotheses largely based on the same 
research related to the origin of segmentation in 
metameric animals. ‘At one time he had con- 
templated a final volume to his “Zoology,” whicl^ 
was to deal with the theory and philosophy of the 
science, and it is very greatly to be regretted that 
this has not appeared. His originality ©f outlook 
^ ‘and power of expression would have made it a 
(•Valuable contribution to the more speculative side 
of zoology. 

As a result of his work • on Peripatus, he was ’ 
'elected a Fellow of the Royal Society in 1886, 
and he twice served on the council of that body. 
In 1897 he became tutor at Trinity College, and 
for ten years held that position. Although he 
continued with his usual vigour the teaching and 
management of a great department, this appoint- 
ment prfctically coincidfed with his ceasing re- 
search. It also coincided with the production of 
what js undoubtedly the most comprehensive text- 
book in English written, with the exception of 
one or two groups, by one man. Sedgwick's aim 
in his great "text*book was to mention practically 
every genus. Of course, in some groups, such 
as the insects, this ambition could not be realised ; 
but his broad outlook, his^ wide knowledge, and, 
on certain lines, his philosophical insight have 
made the teok invaluable to all advanced students 
of the subject. It will be, with his work on Peri- 
patus, a Iasti% memorial to his name. 

In 1907 Prof. Newton died, and the chair of 
zoolofi'v then oassed to Adam Sedp^wick. who for 


he gave was that on embryology; here he was 
giving his class the results of first-hand, personal 
knowledge, and his students felt they were listen- 
ing to a master of the subject. His very entrance 
into the great laboratory where some hundred 
students were being taughf by eight or ten demon- 
strators put a new spirit into the thing. The 
atmosphere, as it were, l)ecame electrified, and 
teachers dnd taught were “Heyed up.” As a con- 
versationalist he was most interesting, holding 
often bizarre and impossible views, and maintain- 
ing them with extraordinary energy and humour. 
If one may judge by portraits and statues^ he was 
in physique very like his great-uncle — small and 
frail in body, his face was quick and keen. Like 
his great-uncle again, he was .an eager and rapid 
worker, one who never spared himself when work- 
ing at the subject to which he devoted his life. 

NOTES, 

The following fifteen candidates have been selected 
bv the council of the Royal Society lo be recommended 
for election into the society : — Prof. V. H. Blackman, 
professor of plant physiology and pathology at the 
Imperial College of Science and Technology; Dr. 
William Bulloch, professor, of bacteriology in the 
University of London; Mr; D. L. Chapman, fellow^ 
and tutor of Jesus College, Oxford; Prof. W. E. 
Dalby, professor of civil and mechanical engineering 
at the Imperial College of Science and Technology; 
Dr. T. R. Elliott, lecturer in practical medicine at 
University College Hospital Me|SifaI School*; Prof. 
J. C. Fields, professor of matHbmatics in Toronto 
University ; Dr. J. S. Flett,, assistant director of the 
Geological Survey of Scotland ; Prof, J. P. Hill, 
Jodreli professor of zoology and comparative anatomy 
at University College, London; Mr. A. R. Hinks, 
chief avssistant at the Cambridge University Observa- 
tory; Prof. F. Keeble, professor of botany in Univer- 
sity College, Reading; Prof. A. Keith, Hunterian 
professor of the Royal College of Surgeons; Dr. K. 
Lucas, lecturer in natural sciences, Trinity College, 
Cambridge; Prof, O. W. Richardson, professor of 
physics in Princeton University; Dr. W. Rosenhain,. 
i «iinprmf:endent of the metallurgical department of the 
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National ^physicaJ Laboratory; Mr. G. W. Walker, 

formerly superintendent of the Eskdalemuir Observa- 

tory. 

Thk Secretary of State for India in Council notifies 
that one appointment to the Indian Geolog'ical Survey 
Depart mbnt will be made in July next. -A further 
vacancy is expected to occur in the year 1914. 

'Fhe Rome correspondent of The Times states that 
the Kalian Geographical Society proposes to give a 
gold medal to Capt. Scott’s family and two silver 
medals respi'ctivelv' to the families of Dr. Wilson and 
Capt. Oates. 

The death is announced’ in his eighty-fifth year, of 
Dr. S. A. Laltimore, professor of chemistry at the 
Universitv of Rodicstei^, N.Y., from 1867 to 190S. 
As a young man he spent ten years as a classical 
tutor and (hen professor of Greek at his alma mater, 
a university in Indiana. Having then decided to 
adopt a scacnlific career, he became professor of chem- 
i'^lrv at Genesee College, where he served for seven 
years before his appointment at Rochester. 

The death is announced, at the age of ninety-one, 
of Major-General Henry Clerk, R.A., F.R.S. General 
Clerk was (deried a fellow of the Royal Society so 
long ago as 1848, and he served on the council in the 
years 1878-80. He fias the author of papers on 
meteorological and magnetic observations made in a 
voyage to the .\ntarctic circle, and also of papers on 
the strength of timber, friction, and the flow of 
liquids through small orifices. 

For the meeting of the British Association which 
will take place in Birmingham on September 10-17 
next, the following sectional presidents have 
been appointed : — A (Mathematics and Physics), 
Dr. H. F. Baker, F.R.S. j B (Chemistry), Prof. W. P. 
Wynne, F.R.S.; C (Geology), Prof. E. J. Garwood; 

D (Zoology), Dr. H. F. Gadow, F.R.S. ; E (Geo- 
graphy). Prof. H. N. Dickson; F (Economics), Rev. 
P. H. Wicksteed; G (Engineering), Mr. J. A. F. 
Aspinall; H (Anthropology), Sir Richard Temple, 
Bart. ; I (Physiology), Prof. F. Gowland Hopkins, 
F.R.S.; K (Botany), Miss Ethel Sargant; L (Educa- 
tion), Principal E. H. Griffiths, F.R.S. ; M (Agricul- 
ture), Prof. T. B. Wood. 

Mr. R. j. Balston, of Maidstone, has presented to 
the British Museum (Natural History'! his well-known 
collection of humming-birds. The birds are mounted 
and arranged in forty-nine cases, each of which con- 
tains a. group of two ©r more species. The total 
number of specirftens in the collection is stated in 
Mr. Balston *s MS. to be 3315, representing 162 
genera and 480 species. Of these, 2674 are skins, J 
and 199 nests, some of the latter containing eggs. ^ 
As soon as arrangements are made for its reception 
the series will be placed on exhibition in one of the 
corridors on the first floor of the zoological depart- 
nient. This collection and the Gould collection will 
render the exhibited series of humming-birds one of 
the finest, if not actually the finest, in the world. 

The thirty-fifth annual general meeting of the* In- 
stitute of Chemistry was held on Monday, March 3. 
Prof. R. Meldola, F.R.S., occupied the chair, and in 
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the course of his presidential address he remarked 
that the applications of chemistry in every field of 
human activity have been steadily increasing, and the 
importance of professional chemists to the public wel- 
fare is becoming more and more recognised. Pro- 
fessional chemists have not secured that full measure 
of public recognition to which they are entitled, but 
in ithis country all scientific affairs move but slowly. 
The consolidation and the elevation of the profession 
and the maintenance of the status of the chemical 
practitioner will become more and more determined 
in the future by the standard of eflici^cy and of 
^ronduct set up by the fellows and associates. Until 
the whale level of public appreciation of the value of 
this profession is raised, the country is destined to Ios<' 
the services of that highest type of cultured and 
trained chemist of which other nations are more \YiseIy 
availing themselves, to our detriment and their advan- 
tage. 

The following are among the lecture arrangements 
at the Royal Institution, after Easter : — Dr. A. .S. 
Woodward, two lectures on recent discoveries of earlv 
m.an. Prof. W. Bateson, two lectures on the heredity 
of sex and some cognate problems. Prof. W. Stirling, 
three lectures on recent physiological inquiries. Prof. 
T. B. Wood, three lectures on recent advances in the 
production and utilisation of wheat in England. Dr. 
E. Frankland Armstrong, two lectures on (t) the 
bridge into life; (2) colour in flowers. Prof. J. 
Garstang, three lectures on the progress of Hitlite 
studies. Prof. W. J. Pope, throe lectures on recent 
chemical advances. Mr. H. A. Humphrey, two lec- 
tures on Humphrey internal-combustion pumps. Prof. 
E. Rutherford,^ three lectures on radio-activity. 'Ihe 
Friday cvenihg meetings will be resumed on April 4, 
^when Mr. J. J. Dobbie will deliver a discourse on the 
spectroscope in organic chemistry. Succeeding dis- 
courses will probably be given by Mr. C. J. P. Cave, 
Dr. T. Lowry, Prof. J, Garslang, and Mr. H. G. 
Plimmer. 

As has been pointed out already in these columns, 
March 19 will be the centenary of the birth of David 
Livingstone. The event is being and will be com- 
memorated in a variety of ways. On February 27 
the University and town of Cambridge held a meeting 
at the Senate House, when speeches on Livingstone’s 
work were delivered. Livingstone College, Leyton, 
E., has published, as a souvenir of the centenary^ an 
illustrated brochure, entitled “Memorials David 
Livingstone”; it contains^ two portraits oiF the ex- 
plorer in colour and other pictures and extracts con- 
nected with his work. Livingstone College was 
founded in the year 1893, in order to give instruction - 
to foreign missionaries in the elements of medicine 
and surgery, and constitutes a permanent memorial 
to Dr. Livingstone in the neighbourhood of London. 

It is now appealing for a sum of io,oooL in order 
to meet various needs, one of which is to clear off a 
mortgage of 3500Z, ; 1500Z. is needed for making cer- 
tain improvements, whilst it is desired to raise 5000Z. 
as the nucleus of an endowment. I 

An eighteenth-century picture, which is said to be 
a portrait of Gilbert White of Selborne, has lately 
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come to light. Referring to this discovery, Mr. Wil- 
fred Mark Webb remarked, at a meeting of the Sel- 
borne Society on March 3, that it was believed that no 
portrait of Gilbert White existed or had ever been 
painted. There was, he said, a reason for believing 
this, in view of the fact that Gilbert White was 
marked with smallpox, and would probably therefore 
not wish his appearance to be recorded. Still, the 
picture, which had been found in the Caledonian 
Market, and had come into the possession of a relative 
of one of the members of the society, showed internal 
evidence suggesting its possible authenticity. The ^ 
stretcher, canvas, and frame indicated the date, about 
1770, whom Gilbert White was fifty years of age, and 
the portrait fitted that age. It also had a family 
.likeness to the portraits of John White and Thomas 
A White. There was a tablet on the picture stating it 
to be a portrait of Gilbert White, but this had been 
added when the painting was twenty years old. It 
was intended if possible to trace the history of the 
picture, but this would be difficult, though it had 
once come into a sale-room in London and had been 
withdrawn. Mr. Webb preferred to await investiga- 
tion before expressing an opinion. 

In the course of a lecture on heredity in feeble- 
mindedness, delivered at the Galton Laboratory, Uni- 
versity College, London, on March 4, Dr. David 
Heron showed a long series of pedigrees to illustrate 
various phases of mental defect, and said that there 
can be no doubt that it is a hereditary character. 
When, however, attempts arc made to discover precise 
laws of inheritance, many difficulties are encountered, 
due to the fact that the term “ mental defect *’ covers 
a multitude of conditions, each of which* exists in an 
almost infinite number of grades of severity. Dr, 
Heron severely criticised som^ recent attempts to 
apoly Mondelism to such cases, and showed that the 
evidence cited told strongly against the theory. What 
is specially required at the present time is more in- 
formation. Special efforts ought to be made to follow 
up the children who are passing through the special 
schools for the mentally defective, and also to trace 
bac'k the school histories of those who are now 
mentally defective criminals and paupers. Much yet 
remains to be discovered regarding the inheritance 
of mental defect, but on the basis of our present 
knowledge it may be asserted that a substantial reduc- 
tion in the numbers of the mentallv defective could 
be obtained by cutting off' the supply at the source — 
by preventing the feeble-minded from reproducing 
their kind. 

February was generally mild and dry, the rainfall 
in parts of England being less than one-half of the 
average. At Greenwich the mean temperature for the 
month was 41®, which is nearly 2® above the average, 
but is 2® colder than in February last year. There 
were during the month ten nights with frost in the 
shade, whilst on the grass open to the sky there were 
twenty-one frosts at Greenwich, and on the three 
consecutive nights from February 22 to 24, the ex- 
posed thermometer fell below 20®. The mean of the 
highest day readings was 47®, and the mean of the 
lowest night shade readings 35®. The duration of 

NO. 2262, VOL, 91] 


bright sunshine at Greenwich was fifty-ei^ht hours, 
which is five hours more than the average for the 
last thirty years. The aggregate rainfall for the 
month was oSo in., which is 069 in. less than the 
average of the last sixty years, and at Kew Observa- 
tbry the total rainfall was only 073 in., which is 
0-86 in. less than the normal, and only 009 in,- of rain 
fell in the last nineteen days of the month. At Green- 
wich the mean temperature for the three winter 
months was 42 5®, which is the same as the mean 
for the winter of 1911-12, but warmer than in aqy 
of the eight previous winters. The rainfall for the 
winter was about an inch fn excess of the average, 
and February was the only dry month of the three. 

The alpiffe flora of Japan is to be made the object 
of special investigation by the Tokyo College of 
Science, which is establishing a large botanical garden 
for the purpose at Nikko, situated in a region of high 
mountains. The Tokyo Asahi of January 24 devotes 
considerable space to an account of the new enter- 
prise, which is intended as a complement to the two 
gardens, representing the temperate zone and the 
tropics respectively, laid out by the college some years 
ago elsewhere in Japan. The site for the new garden 
was acquired some four or five years ago, and the 
necessary adaptations and arrjmgements are expected 
to be completed early in the summer of the present 
year. The buildings erected in the enclosure com- 
prise a laboratory, a residential building for students, 
experimental greenhouses, &c. The garden is to be 
divided into eight^n sections for the separate cultiva- 
tion of all varieties of mountainous flora, ranging 
from trees and shrubs to ground-plants and lichens, 
and including foreign as well as local growths. Dr. 
H. Komatsu has been placed in charge of the new 
station, to which the large ^flection of alpine species 
already acquired by the college, but hitherto restricted 
through lack of accommodation, will be transferred 
in due course. 

By the death of Mr. George Harold Drew at the 
age of thirty, which occurred suddenly at Plymouth 
on January 30, a worker of great promise has been 
lost to science. Intending in the first instance to 
qualify for the medical profession, Mr. Drew studied 
for this purpo.se at Cambridge, where he was a 
scholar of Christ’s College, and subsequently at St. 
Mary’s Hospital, London. He, however, never com- 
pleted his medical course, and devoted himself to 
biological and pathological research, in wdiich he dis- 
played exceptional aptitude. After working for a 
short time at the Port Erin Laboratoi-y, he settled at 
Plymouth, where, at the Marine Biological Labora- 
tory, the greater part of his research work was done. 
For three years he held a Beit memorial fellowship, 
and he was last summer^ppointed John Lucas Walker 
research student in the University of Cambridge. He 
made two journeys to the United States and the West 
Indies for the purpose of carrying out researches in 
connection with the Carnegie Institution. On the 
punely scientific side, Mr. Drew’s best W’ork was on 
the development of Lamminaria and* on the physio- 
logical action of marine bacteria, more particularly 
on denitrifying bacteria and their powder of precipitat- 
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ill)? calcium carbonate. His pathological work was 
all undertaken with reference to the problem of cancer. 
He commenced by a study of the effect of transplant- 
ing tissue$ in invertebrates, and subsequently extended 
his researches to fishes, where he investigated the 
effect of repeated stimulation of the tissue by chemical 
reagents. During the short time he held the John 
Lucas Walker studentship he was engaged, with 
much success, in the culture of tissues from the frog 
and the dogfish in plasma outside the body of the 
animal. 

A PAPER read recently before the Royal Statistical 
Society by Prof. E. C. K. Conner, bn the population 
of England in the eighteenth century, wa^of interest 
both historically and geographically. In the first part 
an analysis, in considerable detail, was furnished of 
the sources available for estimating the population 
before the “unfortunate superstition which delayed the 
taking of a census “ was removed from the public 
mind, and of the controversy which occupied the 
pens of contemporary investigators. By means which 
he fully set forth, the author then arrived at con- 
clusions which justified him in presenting compara- 
tive maps of the density of population in England in 
1700, 1750, and 1801, which, while greatly generalised 
and based only on coun\y areas, show several features' 
of the highest interest. To take one case, the early 
establishment of a dense population in Lancashire, 
contrasted with its later establishment in the midland 
industrial area, and still later ini.j|fihe West Riding 
of Yorkshire, forms a series of facts which clearly 
emerges on the map^si Throughout the period there 
IS visible the tendency of the present industrial areas 
to take their places above the purely agricifltural 
areas in the list of rel|jl#ve density of population, 
although the population of the agricultural areas by 
no means declined. The results so accurately parallel 
the history of these areas at the period that the 
author’s conclusions and his use of authorities are 
clearly justified. 

No. 17 of the sixtieth volume of Smithsonian Mis- 
cellaneous Collections is devoted to notes by Mr. A. H. 
C'lark pn the American speciesy of Peripatus, with a 
list of the known New Wqrld representatives of the 
group. , 

The Agricultural Department of India has issued 
a further instalment, in its Memoirs, of the life- 
histories of Indian insects; this contribution, which 
is by Mr. G. R. Dutt, dealing with parasitic and 
other Hymenoptera;. In the case of some of the 
Mutillids, or “velvet ants,” it has not yet been ascer- 
tained how many species they may affect parasitically, 
and as this may have an important economic bearing 
inquiries are to be set on fooj^with the object of filling 
this gap in our knowledge. ■ 

Ik an interesting arid fully illustrated report of an 
expedition to Arctic America, published in the January 
issue of Tfce Ametican Museum Journal, Mr. R. M. 
Anderson states that the musk-ox was exterminated by 
Eskimo in the heighbourhood of Franklin Bay about 
fefrirteen years ago, and that the species is also prac- 
tically killed off in the district around the east end of 
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Great Bear Lake. The barren-ground caribou and 
the white sheep have likewise suffered severely at thfe 
hands of natives armed with modern weapons^ 
although small numbers of the latter are still to be 
found 4iear the sources of every river from the Col- 
ville to the Mackenzie, which probably formed the 
limit of its range. 

Messrs. J. G. O’Donoghue and P. R. H. St. John 
ha^e published in The Victorian Naturalist (January, 
1913) some notes on the vegetation and bird-life of the 
I JSrisbane Range, in continuation of their earlier work 
on the natural history of this little-known Australian 
locality. The prevalence of the gum-tree , saw-fly in 
this area may be judged from their mention of a 
sapling of Eucalyptus rostrata which actually drooped 
with the burden of five large masses of the larvae of 
this insect. Among other items of these interesting 
notes, mention may be made of the extraordinary 
activity of small red ants in the transport of the seeds 
of acacias, evidently for the sake of the oily appendage 
(caruncle), which the ants bite from the seed, leaving 
the latter in great masses outside the nest. Brief 
references are made to the various types of vegetation 
associated with different soils and physiographic 
a.spects, but it is greatly to be hoped that Victorian 
botanists will make a detailed ecological investigatipn 
of what appears to be an area of unusual interest 
from this point of view. 

. Prof. 'F. W. Oliver has contributed to The Gar^ 
deners' Chronicle (No. 1364, February 15) an ex- 
tremely interesting account of the new nature reserve 
at Blakeney, Norfolk. The extensive area of waste 
maritime .lands, known as Blakeney Point, which has 
been presented to the National Tnist, is to be pre- 
served as a place for the study of wild nature, its 
^icquisition having be||en made primarily on scientific 
grounds rather than on account of its scenic or his- 
toric interest, though it is fully entitled to rank as a 
place of great natural beauty. As Prof. Oliver has 
shown in his Recent article in The New Phytologist, 
Blakeney Point shows to perfectiorf' the operation of 
the sorting mechanism by which new ground is built 
up from the spoils won by the sea from the land, and 
brought back by an orderly process in the form of 
I shingle, sand, and mud, and also the colonisation of 
this new ground by plants appropriate to its kind. 
The distinctive features at Blakeney are the profusion 
in which developmental stages of all the maritime 
plant-communities abound, and the rapidity with 
which change in each sort of terrain is being accom- 
plished. Apart from its ecological interest, the Point 
is famous as a breeding ground for wild seafowl, and 
as a place of call for winter migrants, while in many 
and various respect^ the fauna generally is full of 
interest, especially with reference to the important 
and sometimes surprising relation 6f the insects and 
the rabbits to the plant population. 

The liability to drought in India as compared with 
that in other countries is the subject bt an interesting 
paper by Dr. G. T. Walker in the Memoirs of the 
Indian Meteorological Department (vol. xxi., part v.). 
The paper is a preliminary attempt to deal with the 
matter from an examination of the annual records, 
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owing to want of details for some countries. A 
tabular statement gives for a number of stations for 
which long series of observations were available the 
normal rainfall and the percentage of years with 
deficiency (i) between 30 and 45 per cent., (2) between 
45 and 60 per cent,, and (3) more than &) per cent. 
In India places on the coast usually fare better than 
those in the interior; but burning sun and hot-dry 
winds during a long break in the rains do much more 
harm than in some other countries. In the United 
States, e,g, a deficiency of rain produces nothing like 
the damage that it does in India, yhile in Europe 
the liability to failure in the crops is not in the least 
comparable with that of India. In South America, 
Brazil and the Argentine Republic show nothing 
worse than a few cases of deficiency between 30 and 
j(45 per cent., but in Chile, Santiago shows a con- 
siderable number of cases of deficiency in the three 
classes above mentioned; in some parts of Chile there 
may be a year without any rain whatever. 

. ♦ 

The January number of the American journal Good 
Lighting contains an article by Prof. Gotch, of Ox- 
ford, which gives a valuable summary of our present 
knowledgii of the properties of the eye when used for 
detecting and observing distaitt coloured lights, such 
as are seen at sea. The normal eye under such con- 
ditions recognises a red light as red over an area of 
the retina the radius of which is three or four times 
that over which a green light is recognised a£> green. 
Outside this area the red light is not seen at all, 
while the green light outside its area of recognition 
is seen as a bright white light. In view of these 
facts, Pro(. Gotch suggests that in the absence of 
binoculars, on which in practice^the recognition of 
the colour of a distant light depends, it should be 
noted whether the light, apart from its colour, is seen 
better by oblique than by direct vision ; if so, it is a 
green or white light. If it is seen better aby direct 
than by oblique vision it is red. 

• I 

Red Book No. 176 of the British Fire Prevention 
Committee deals with tests made on a new celluloid 
substitute, intended to reduce the risks of fire from 
the use of kinematograph films. The material was 
•‘Cellit,” which is an acetyl-cellulose, manufactured 
by the Bayer Company, Ltd., and resembles celluloid 
in all respects except that it is far less inflammable and 
appears to be practically free from the dangers which 
atwnd the use of celluloid. As the result of stringent 
tests to which it was subjected, the material was 
awarded the committee’s certificate of " non-flaming.” 
A copy of the report can be obtained from the secre- 
tary of the committee, 8 Waterloo Plfice, Pall Mall, 
jS.W. 

The Engineer for February 28 contains an account 
of an automatic electric light plant manufactured by 
Messrs. R. A. Lister and Co., Ltd., of ^Dursley, 
Gloucestershire. This plant is intended for private 
house installations, and consists of a petrol engine, 
dynamo, automatic starting switch, and water tank, 
the whole being mounted on two cross girders pro- 
viding facility for setting down and removal. A- 
small battery is supplied, of capacity very much below 
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that of our ordinary private electric lighting plant. 
When the battery is charged and no lights on, the 
engine is at rest. If lights are switched on in number 
below that capable of being dealt with by the normal 
discharge of the battery, the engine remains at rest 
until the battery voltage drops to a certain value. 
On this voltage bejng reached, current is automatic- 
ally sent through the dynamo, and rqns it as a motor, 
thus starting the engine, an operation facilitated by 
the exhaust valve being automatically held open. 
When the battery is sufficiently charged, the engine 
stops again. The engine will also start and keep 
running if the. demand is higher than that which can 
be dealt with by the battery alone. Exhaustage of 
the battery by reason of failure of the engine to start 
when required is pt;evented by a time-limit circuit- 
breaker, which allows starting current to pass through 
the dynamo for a limited period only. The whole 
arrangement seems likely to minimise the troubles 
which occur in small lighting sets owing to improper 
handling of the batteries. 

The issue for 1912 of the ” Year-Book of the Scien- 
1 tific and Learned Societies of Great Britain and Ire- 
land” has now been publish^ by Messrs. Charles 
I Griffin and Co., Ltd. It is described on the title- 
page as a record, compiled from official sources, of 
the work done in science, literature, and art during 
the session 1911-12, and in consequence its appearance 
is a little belated, and the information provided about 
some associatioris’; gather behind the times. But the 
present is the twenty-ninth issue of a work of refer- 
ence which has proved its utility to workers in science 
and literature; its welcome would be even grater if 
it cquld be published in October, when fhe acad^imic 
and scientific sessions 

OUR ASTRONOMICAL COLUMN. 

Discovery of a Comet igizd, — From The Times 
of February 26, we learn that a faint comet was dis- 
covered by Mr. B. Lowe, at Laura, South Australia, 
on December 31, 1912. According to the report by 
Mr. Dodwell, director of the Adelaide Observatory, 
the object was visible in a small telescope, and was 
seen to have a short . tail ; its position on December 
30, at 5.30 p.m. (G.M.T.), \was about 4® south of 
Spica, and it was travelling southwards so rapidly 
that the position on January 5 was about a=i4h, 
30m., 5 = 29° 50' 'S. An approximate orbit gives 
February 3 as the - time of perihelion passage, when 
the comet was probably some sixty million miles 
from the sun, and indicates that the least distance 
from the earth occurred about the time the object was 
discovered, and was about twenty-five million miles. 
Mr. Dodwell also states that Mr. Lowe anticipate 
Mr. Gale in the discovery of comet 1910a, but did not 
notify the fact until later. 

An Interesting Occultation. — On March 13 an 
interesting occultation will be provided by the moon 
passing in front of the Pleiades. As new ^ moon* 
occurs on March 8, our satellite will, at the jtime of 
the occultation, present a fairly thin crescent, and 
the several stars of the group will disappear at various 
points on the dark limb, to reappear ,at the bright 
limb. The first bright star to disappear will be 
Electra (magH=3-8), which will enter near the southern 
horn at loh. im. p.m, Then will follow Merope 
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(inag. =43), hidden from loh. 7m. to iih. 2m.; 
Alcyone (»; "Hluri, mag. =3-1), from xoh. 47m. to iih. 
2inn. ; Atlas (mag. -3-8), from iih. 20m. to i2h. 9m. 
(midnij^ht); and Ploione (mag. =5*2), from nh. 26m. 
to i2h. 7m. Astcrope, Taygeta, and Maia will not be 
occulted, and it will probably surprise many people Ao 
observe how much larger the Pleiades group appar- 
ently is than the moon ; about one degree, or two 
lunar diameter?,, separate Atlas from Taygeta or 
Electra. Occupations of the Pleiades will also occur, 
in daylight in Great Britain, on July 28 and October 
18. 

Publications of the Vienna Observatory. — We 
have received vols. xxi. tind xxii., of the Annalen der 
K.K, Univcrsitdts-Sternwarte in Wien, edited by Prof . 
Hepperger. The former contains the results secured 
with the 27-in. Grubb refractor during* the period 
1903-06, and deals with a great number of observa- 
tions of planets, comets, and nebiilap. The second 
volume is divided into two parts, the first dealing 
with planiP and comet observations made with the 
6-in. Fraunhofer refractor by Dr. J. Holetschek dur- 
ing 1903-10, and the second, by Dr. J. Rheden, 
giving an account of the observing station, and the 
observations made, at Sonnwendstein, from Novem- 
biT, 1909, to T9 10. The Sonnwendstein station is at 
an altitude of 1523 m., and the daily notes concern- 
ing the atmospheric conditions and their influence on 

tlic observations are 0/ special interest. 

. e 

Astronomical Year-Books. — “ The Observer’s 
Handbook for 1913," published by the Royal Astro- 
nomical Society of Canada, is a very useful, though 
small, volume, which contains a great deal of in- 
formation set out in a form most useful to the amateur 
astronomer. In addition to various ephemcrides it 
gnves the astronomical phenomena for each month, 
and a detailed summary of special stellar objects 
which, are available for observation month by month. 
It also contains four very useful and clear star charts, 
covering the whole sky^^ and a brief account of 
“Recent Progress in Agronomy,’’ WTitten by Mr. 
W. E. Harper. 

The Annuario of the National Observatory of 
Brazil contains the usual full complement of 
ephemcrides^ and astronomical and physical tables. 
An interesting map is also included, showing the 
central linos of all the total eclipses of the sun visible 
in Brazil between the vears 1912 and 2162, as prepared 
by Prof. D. Todd. 


THE EUQJ^l^ICS EDUCATION 
CONFERENCE. 

'^HIS conference was organised by the Eugenics 
^ Education Society for the purpose of opening 
up dkeussion on the possibility and advi.sabilltv of 
infusing the eugenic ideal into the minds of school 
children and on the best methods for so doing. More 
than 400 headmasters and headmistresses or their 
representatives assembled in the large hall of LondoS 
University on March V to take part in the debate, 
and it is in some w^ays to be regretted that with so 
large and expert an audience the subject discu.ssed 
should have, been rather se.xual hygiene than eugenics. 
‘The relatron between the two subjects was so clearly 
and adjpiirably pointed out by Major Darwin in his 
presidential address on the eugenic ideaf, that it i.s 
difficult to understand why so many subsequent 
speakers should have appe.ared to regard them as 
idqptical. 

The discussion at any rate had the merit of show- i 
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ing how much the minds of the more earnest educa- 
tionists are exercised in the question of instruction in 
sexual hygiene. The objections to its introduction 
into schools fall into three classes. In the first place 
it is maintained that the growing mind should be 
kept free frjpm thoughts on sexual matters; to which 
it may be answered that practical experience shows 
this to be impossible. In private scnools, attended 
by boys of nine to fourteen years of age, such subjects 
are certainly discussed, and it cannot be supposed that 
the pupils of corresponding ages in public elementary 
schools, with their ampler experience of the seamy 
I side of life, are behindhand in this respect. 

* Secondly, thc^e arc many who say that it is prac- 
tically impossible to introduce the subject in a fitting 
manner. These were answered by Mr. Badley, head- 
I master of Bedalcs, the well-known coeducational 
I school, and by Miss Bonwick, headmistress of the 
Enfield Road Primary School, who each described 
their own methods. Miss Bonwick’s speech is worthy^' 
of special mention, as her eloquence and enthusiasm 
made a marked impression on the audience. Prof. 

J. Arthur Thomson also dealt with this aspect of the 
subject clearly and wisely. ^ 

Thirdly, it is said that instruction as to sex should 
be given by the parents, to which it may be answered 
that in most cases the parents are quite unfit to give 
it. 

Major Darwin, speaking in the name of the 
I Eugenics Education Scfciety, did not attempi to teach 
the teachers on these matters, but urged that in all 
institutions where sex hygiene is taught it should be 
taught in connection with the eugenic ideal. His 
address, together with those of' the headmaster of 
Eton, the Principal of Bedford College, Prof. J. 
Arthur Thomson, and Mr. Badley, and the reports 
of other speeches, will be published in the April 
number of The Eugenics Review, and' have therefore 
scarcely. been, touched on here. E. H. J. S. 


N AFTER TERCENTENARY CELEBRATION. 

I N the year 1614 John Napier, Baron of Merchistpn, 
published his “Mirifici Logarithmorum Canonis 
Descriptk),” a small quarto volume, the influence of 
which upon the development of mathematics, especially 
as an instrument of calculation, cannot be over- 
estimated. The council of the Royal Society of Edin- • 
burgh, mindful of the greatness of the boon conferred 
on science by Napier’s invention, convened a com- 
mittee representative of some twenty societies, cor- 
porations, and institutions to discuss the proposal to 
hold a celebration in memory of the event. The 
universities and colleges of Scotland, the Faculty of 
Actuaries, . the Edinburgh Mathematical Society, the 
Institute of Bankers, and other like bodies, also the 
Royal Society of London, and the Royal Astronomital 
Society, were represented by delegates to the first 
meeting of the committee, which was held in the 
Royal Society Rooms, 22 George Street, Edinburgh, on 
Saturday, February 22. Mr. J. R. Findlay, one of the 
representatives of the Edinburgh Merchant Company, 
was voted to the chair. ^ 

Dr. Knott (gertera-l secretary, Royal Society 
Edinburgh) and Dr. A. E. Sprague (Faculty of 
Actuaries) were appointed honorary secretaries in con- 
nection with the celebration, and Mr. Adam Tait, 
Royal Bank of Scotland, was appointed honorary 
treasurer. With these as officials, an executive com- 
mittee was nominated to carry into effect the following 
resolutions : — 

That a congress be held in the summer of 1914, to 
be opened by a public receptfon and an address by an 
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Miiinent man on some aspect of Napier’s life and 
ivork; in response *to an invitation from the 

iirectors of Merchiston Castle School, a garden-party 
j.* held In the grounds of Merchiston Castle; that 
lapers be read on methods of calculation and of 
nalhematical teaching; that exhibits be made of, all 
vinds of calculating* machines, of logarithmic and 
)iher mathematical books which are necessary for 
ulculation, and of objects of historic interest 
issociated with the name of Napier; that eminent 
nathematicians be invited from foreign countries 
o take part in the celebration ; that a memo- 
ial volume be published containing the more 
mportant of the addresses and communications; 
hat, to meet preliminary expenses, a donation list be 
(pened, to which societies and individuals may con- 
ribute; that those interested in the proposal be asked 
o become founder members, the subscription being 
'2 ; and that the ordinary subscription be kept as low 
as possible. 

The executive committee was given powers to add 
to its number and to appoint subcommittees to take 
charge of the special departments of work indicated 
above, and of any other lines of development which 
might occur to them. 


THE METHOD OF ^'SHOCK-EXCITATION'^ 
IN WIRELESS TELEGRAPHY. 

T N Die R aturwLssenscliaften of January 24 there 
appears an excidlent short descriptive article on 
the principles and the advantages of the “ shocl^-excita- 
Lion ” method of generating electrical oscillations, 
written by Dr. G. Eichhorn. The method of shock- 
sxcitation is used in wireless telegraphy on the large 
scale by the Gesellschaft fur drahtlose Telegraphic 
[“Telefunken ” system), and was first properly in- 
vestigated and explained by Max Wien. Its essence 
onsists in using a very short-lived oscillatory dis- 
:harge in a primary circuit, to excite oscillations in an 
tntenna arranged as a secondary circuit, the life of 
he primary oscillation being, in the ideal .arrangc- 
nent, just so long as to admit of the transference 
rom primary to secondary of the maximum fraction 
>f the initial energy — that is, th <3 energy stored on the 
:Ondenser in the primary circuit just before the be- 
ginning of its discharge. The points especially ijlis- 
ussed are the co'nditions governing, and the means 
►f realising, this ideal arrangement. 

Dr. Eichhorn starts with the fact that in a pair of 
oupled circuits the phenomenon known as “beating” 
akes place, and that in the time of a beat the oscilla- 
ory energy passes from the primary to the secondary 
and back again. The time of a beat depends on the 
closeness of the coupling, being shorter with closer 
coupling. But in the quenched spark method of 
exciting oscillations the stoppage of the primary oscil- 
lation is effected by cooling the spark — that is to say, 
4 Dy dc-ionisation of the spark-gap — and the critical 
moment for the stoppage is the first occasion on 
which the whole energy passes from the primary to , 
the secondary, namely the momeni: of tfce middle of ! 
the first beat in the secondary circuit. Thus the i 
better the quenching the closer can the coupling be • 
made. The author shows that the primary must be 
tuned to the secondary the more exactly, the less 
effective the quenching is. Amon^ the advantages 
claimed for the method that of economy is placed 
first, and a comparison of published researches shows 
method of stock-excitation may have an 
efficiency of 75 per cent/ as against the 25 per cent, 
of the ordinary spark or the 10 per cent, of the 
Poulsen arc method. 
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I .4 SUrERANNUATION SCHEME FOR 
j ENGLISH UNIVERSITY TEACHERS. * 

advisoiy coniinittee on the distribution of 

A Exchequer grant.s to universities and university 
colleges in England has issued its second report 
(Cd. 6617). In the first report it was Recommended 
that a certain proportion of the grant of 149,000/. 
available for distribution among the English colleges 
should bo rosorved pending consideration of a super- 
annuation scheme, and should be regarded as applic- 
able to the institution of such a scheme and to other 
purposes. , 

.Several conferences have been held between a sub- 
committe'l of the advisory committee and representa- 
tives of the •universities and colleges concerned, exist- 
ing schemes have been examined, the possibility of 
. a federated scheme has been considered, and the 
j present report gives the governing principles which 
the committee suggests should underlie each scheme. 

I. Scope. — {(i) The new scheme should come into 
force on October i, 1913, when — 

(1) It should be compulsory on all new entrants in 
receipt of a salary of not less than 300/. a year. ^ 

(2) All new entrants in receipt of less than 300I., but 
not less than 200I. a year, should be entitled to join 

I the scheme. 

I (3) Any new entrant in receipt of less than 200/., 

' but not less than 160/. a year, shoiald, with the consent 
of the governing body, be allowed to join the scheme. 

(4) Any member of the existing staff who satisfies 
the salary conditions under (1H3) above should, \yith 
the consent of the governing body, be allowed to join 
the new scheme under such provisions as to his in- 
terest (if any) in any existing scheme af superannua- 
tion as may bo approved by the governing body. 

(/)) Provided always that no member of the staff 
should have a claim for inclusion in the scheme who 
does not, in the opinion of the governing body, devote 
his main time to his duties as a member of the teach- 
ing or admin i.strativf staff. 

II . Contributions,- - (a) The total contributions in all 
cases should be 10 per cent, of the salary, except that 
in the rase of salaric’s above 1000/. a year no con- 
tributions should be made in respect of the excess 
above 1000/. 

(b) The normal contributions should be 5 per cent, 
of salary by the beneficiary and 5 per cent, by the 
institutirm, * but if the governing body desire, it 
should b« able to increase its. proportion of the total 
I 10 per cent, and diminish rorresppndingly the propor- 
j tion pavable bv the beneficiary. 

i (c) If a person is a member of the staff of two or 
more institutions both within the federated system, 
the combined salary should be taken into account and 
the institutions should contribute pro rata. 

III. Benefits. — (a) The benefit should include an 
annuity on reaching the age at which the benefit 
matures, or, so far as the governing body thinks desir- 
able in each case, art equivalent cash payment. The 
beneficiary should, however, have the option of choos- 
ing a form of provision which secures in addition 
benefit in the event of death. 

(b) The age at which the policies mature should be 
fixed at sixty. 

IV. Means of Securing the Benefit. — Every bene- 
ficiary shwLild have the option of .securing his benefit 
by means of an insurance policy. The governing 
hodv should have the power, however, if it thinks 
desirable, in ihdividual cases, and if the beneficiary 
concurs, to accumulate the contributions by separate 
investment in* trustee securities on behalf of the bene- 
ficiary. These separate investments may be in addition 
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to, or in substitution for, an insurance policy. Thus 
the various types of options would be as follows : — 

(a) A deferred annuity or equivalent cash payment 
with a considerable benefit in the event of death while i 
in service — to be obtained from insurance companies j 
by means of “endowment assurance” policies of 
varied types. 

(h) A deferred annuity or equivalent cash payment 
with return of accumulated contributions in the event 
of death while in service — to be obtained from insur- 
ance companies by means of a “ sinking fund ” policy 
(or, if necessary, in individual cases by separate in- 
vestment as above). ^ 

(c) A deferred annuity without any return of pre- 
miums in the event of death while in servile-' to be 
obtained from insurance companies. < 

V. Ownership of Benefit, — (a) The governing body 
fdiould hold the policy or other equivalent accrued 
benefit in trust for the beneficiary so long as he 
remains at the institution, and the beneficiary should 
execute some form of legal document which would 
enable the governing body so to do. 

(h) On the transfer of a beneficiary from one insti- 
tution to another within the federated system, the 
jvhole of the accrued benefit should be transferred to 
the second institution. 

(c) In the event of a beneficiary leaving an institu- 
tion before the retiring age, for any reason other than 
that indicated in (b) a.bove, he should have the right 
to the whole of the accrued benefit, but the govern- 
ing body should have the right to detetraine how the 
accrued benefit should be given. 

The advisory committee states that universities and 
colleges would be prepared to inaugurate a super- 
annuation system on the basis of the foregoing prin- 
ciples, but, as in most cases increased outlay will 
thereby be involved ultimately, it is unreasonable to 
expect them to adopt the proposals until they know 
the amount of the assistance they may expect to 
receive by way of grant. The committee therefore 
makes recommendations for a further distribution of 
the money held in reserve. 

Grants arc made to thirteen universities and col- 
leges varying from loooi. each in the case of the 
Universities of Liverpool and Manchester, to 300!. 
each in the case of Bedford College, London, London 
School of Economics, East London College, and Read- 
ing University College. The colleges at Nottingham 
and Southampton do not receive additional grants. 

The additional grants now recommended,, together 
with those announced in March, 1912, dispose of a 
yearly sum of 148,000/. out of the 149,0^/. available. 
The committee recommends that the annual balance 
of wool., together with the balance of 2550/. from pre- 
vious Exchequer grants, should be held over to meet 
contingencies. 


UNIVERSITY AND EDUCATIONAL 
IIUTELLIGENCE. 

Birmingham. — The Lord Mayor of Birmingham Has 
opened a fund for the establishment of a memorial to 
the late Vice-Chancellor, Alderman C. G. Beale, whose 
.services to the city were such as to -demand a per- 
manei|t monument to his name. It is proposed to 
devote the money subscribed to two objects, both of 
which would certainly have had the approval of the 
late Vice-Chancellor, viz. the endowmejit of a chair in 
the University (to be called the Beal^r'Chair), and the 
equipment of one of the rooms in the new Natural 
History Museum of the city with a collection of 
British birds and their nests in natural surroundings. 
Already promises to the amount of 9000/. have been 
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received, including one donation of 5000/., earmarked 
for the Beale chair, from ftiat most generous friend ' 
of the University Sir Charles Holcroft. 

Cambridge. — ^The General Board of Studies will 
proceed shortly to appoint a University lecturer in the 
philosophy of religion. The appointment is for three 
years from October i, 1913. The annual stipend is 
100/. Candidates are requested to send their applica- 
tions to the Vice-Chancellor, with testimonials, if 
they think fit, on or before Friday, April ii. 

Mr. A. Marker has been nominated to represent the 
University at the twelfth International Geological 
Congress to be held in Canada in August next. 

Oxford. — Sir William Mitchell Ramsay will deliver 
the Romanes lecture at the Sheldonian Theatre on 
Thursday, May 8, at 3 p.m. The subject of the 
ture is “The Imperial Peace.” 

Mr. R. B. Bourdillon, lecturer in chemistry 
Balliol College, has been elected to a /ellowship in 
chemistry on the teaching staff of University College. 

The degree of M.A. has been conferred by a decree 
of Convocation on Prof. W. II. Perkin, P'.R.S., fellow ^ 
of Magdalen College, the recently elected Waynflete 
profes.sor of chemistry. 

At the same Convocation, the statute altering the 
constitution of Congregation by abolishing the quali- 
fication of residence, and making other changes with 
the view of confining the membership to the “teach- 
ing and administrative elements in the University and • 
the colleges,” passed its final stage by 77 votes to 49. 

In the Educational Supplement of The Times of 
March .4 an important letter appears from Prof. 
Poulton, F.R.S., pointing out that the extension of 
the scientific departments of the University was one 
of the principal objects had in view by the* promoters 
of the original purchase for the University of the 
pTonnd known as the Parks. Tho letter '^irnrts atten- 
tion to a .scheme which was devised some years ago, 
though accepted bv the University, in accordance 
with which a space of ten or eleven acres adjoining 
the museum at the south-west angle of the Parks 
would be definitely allocated to the purposes of the 
scientific ' departments at present existing or to be 
established in future. This would leave six-sevenths 
of the present open sp.ace untouched and unthreatened ^ 
by building. 

Sheffield. — Dr. Sophia M. V. * Witts has been 
appointed to the newly instituted post of lady tutor in 
anatomy. 

Mr. Augustine Henry, reader in forestry, Univer- 
sity of Cambridge, has been appointed to the professor- 
ship of forestry recently established in the Royal 
College of Science for Ireland. 

Dr. a. R, Forsyth, F.R.S., formerly Sadlerian 
professor of pure mathematics in the University of 
Cambridge, has been appointed chief professor of, 
mathematics at the Imperial College of Science and 
Technology, South Kensington. 

As annoutmed already, a course of four public lec- ^ 
turcs on the theory of the solid state, will be delivered 
at University College (University of London), by 
Prof. W.. Nern$t, director of the Institute of Physical 
Chemistrv in the University of Berlin, at 6 p.m. 
to-dav. March 6,* and at 5 p.m. on March 7, 10, and 
II. The chairman -at the first lecture will be Sir 
William Ramsay, K.C.B. 

At the annual meeting dllthe court of governors 
of the Middlesex Hospital, on February 27, Prince 
Alexander of Teck, in moving the adoption of the 
report, announced an anonymous gift of about 
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10,000/. The object of the gift is to defray the cost 
of erecting a new pathological block and institute of 
hygiene. The scheme ii one which the governors 
have been anxious to carry out for some time, as the 
present accommodation is wholly inadequate, but lack 
of funds has hitherto proved an insurmountable bar- 
rier to progress in this direction. The plans have 
been prepared, and it is hoped the work will be started 
almost immediately. 

At the meeting of the executive committee of the 
Carnegie Foundation for the Advancement of Teach- 
ing, held on February ii, it was announced .thit Mr. 

^ Andrew Carnegie had given an additional 250,000/. 
to the foundation. The gift is in the form of 4 per 
cent, bonds and the mconie is to be set aside for 
special investigation relative to the purposes of the 
original foundation of pensioning college professors. 
The money is to be devoted to the endowment of a 
VUvision of educational inquiry and makes permanent 
provision for studies hitherto conducted b\',the founda- 
tion out of its general fund. It is the plan of the 
trustees to proceed with the new endowment to make 
'Mjther studies similar to those already published con- 
<'rrning medical education and in particular to study 
legal f ducation in its relation to the supply of lawyers 
and the cost of legal process. 

An appeal on behalf of the British and Foreign 
Blind Association, 206 Great Portland Street, London, 
W., signed by four blind members of the . executive 
council, including Mr. H. M. Taylor, F.R.S., is being 
circulated. One of the chief objects of the association 
is the maintenance of a printing press of works in 
embossed type; and properly to carry out this and 
Other good works the council finds that extended 
premises are necessary. The sum of to, 000/. has 
been expended in carrying out part of the work 
entailed by the scheme for a new building, and the 
completion of the work, including adequate equip- 
ment, necessitates the raising of a further sum of 
29,000/. The council is anxious that the invested 
funds of the association, producing an annual income 
of some 400/., should not be touched. To maintain 
the work on an enlarged scale an increase of ^oooL in 
annual subscriptions is needed. Donations* or sub- 
, scriptions should be sent to the honorary treasurer, 

4 Mr. Douglas A. Howden, or to the secretary-general. 

The report of the committee of University College, 
London, for the year ending last month is fulP of 
interesting particulars of the manifold activities of the 
institution. The total number of students during the 
session 1911-12 was 1679, being an increase of 79 
over that of the preceding session. Of these students 
403 were engaged in post-graduate study and re- 
search. In the faculty of science there were 392 
students, and in engineering 174, Of the 403 post- 

f raduate and research students, 117 were women. 

here were 710 registered internal students of the 
University 01 London, compared with 678 in the 
previous' year. We notice that the sums promised 
and paid, together with interest on deposit and rents, 
for the new chemical laboratories, amounted in July 
^last to upwards of 38,000/. A tender for the erection 
of the fabric at a cost of 39,000/. has been accepted, j 
and the work is being piished forward. A sum of 
about 28,000/. will b|^ required to complete the labora** 
tories, and it is earnestly hoped that the necessary j 
amount will be speedily forthcoming, .so that the com- | 
pletion of the scheme and the opahing of the labora- j 
tories may not be delayed. ^ 1 

The erection of new chemical laboratories is not the I 
only important step in progress for the development j 
of the buildings of University College, London. The I 
recently published report of the * committee of the j 
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college gives, in addition to an account of the formal 
opening last December of^ the new Pharmacology 
Institute, particulars of the plans being adopted to 
provide p great hall for examinations and c^emonial 
occasions. The site of AU Saints’ Church, Gordon 
Square, the west wall of which adjoins the Carey 
Foster Laboratory, has been acquired at a cost of 
5900/., which, together with legal expenses, has been 
provided temporarily from current . income, pending 
the provision of the necessary sum. The Ecclesias- 
tical Commissioners have approved the scheme for 
the reconstruction of the existing church building. 
* Under this scheme the old building will be so altered 
as to provide a halL capable* of accommodating 1100 
j persons. The purchase of the site, together with 
the expenses^ of reconstruction and refitting, will in- 
volve an expenditure of 10,000/. ; it is desirable to 
■ provide an organ, in addition to the ordinary fittings 
at a cost of 2000/., making the total cost 12,000/. 


SOCIETIES AND ACADEMIES. 
London. 

Hoyal Society, February 27. Sir Archibald Geikie, 

■ K.C.B., president, in the chair.— F. Soddy : The 
: periodic law from the point of view of recent results 
in radio-activity. — C. F, Jenkin and D. R. Pye : The 
i thermal properties of carbonic- acid at low tempera- 
tures. The paper describes a Series of experiments 
made in the engineering laboratory at Oxford, under- 
taken with the object of checking by direct measure- 
ments the accuracy of the accepted COa entropy- 
temperature diagram, due to Mollier, and of extending 
the diagram to Tower temperatures, i.e. from —30° C. 
to —50° C. — E. Roberts : Re-reductions of Dover tidal 
observations, 1883-4, &c, — Prof. F. KeeWe, Dr. E. F. 
Armstrong, and W. N. Jones ; The formation of antho- 
cyan pigments in plants. Part iv., The cfiromogens. 
The results of the experiments de.scribed in this paper 
lend support to the hypothesis that the anthocyan 
pigments of plants are produced by tlje oxidation of 
colourless chromogens. Under certain conditions a 
coloured flower may be caused to reverse its pigment- 
forming process and to reduce the pigment which it 
I contains to a colourless state. By again changing 
; the conditions the pigment-forming mechanism msiy 
be made to resume activity and to give rise to pig- 
ments identical in colour^with those of the normal 
intact flower. Whether tm flower forms pigment or 
remains* colourless depends on the degree of hydration 
of its tissues. If water be* withdrawn from the tissues 
oxydase actmfy falls off, the activity of “reducing- 
bodies ” becllfiftes .^increased — actually or relatively— 
pigment formation is inhibited, and the pigment in 
I existence already is reduced to chromogen. The flower 
j becomes colourless. If water be supplied to the de- 
i colorised tissues, oxydase resumes its activity and 
chromogens are oxidised to pigments. — W. N. Jones : 
The formation of the anthocyan pigments of plants. 
Part V., The chromogens of white flowers. This 
{Jhper, which deals with the biochemistry of the pig- 
ment-forming mechanism contained in white flowers, 
is a continuation of the work summarised in part. iy. 
of the present series of communications. As shown in 
the latter paper, the pigments of flowers may be 
reduced to the state of colourless chromogens and may 
be re-formed by artificial means from those chromo- 
gens. In the present p^per it is shown that chromo- 
gens may be obtained from some white flowers and 
may be caused jjK; similar treatment to^ give ’rise to 
pigments. — MabaiP. FltzGeraW : The changes in the 
oreathing and the blood at various high altitudes. 
The observations described in the paper were made 
during the summer of 1911 on persons residing in 
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towns, mining camps, &c., at various altitudes from 
5000 to 14,000 ft. in the Colorado portion of the 
Rocky Mountains. The main conclusions reached are 
as follows The volume of air breathed per unit 

mass of COa produced by the body is always increased 
in persons acclimatised at high altitudes. The mean 
increase of breathing is such as to produce a fall of 
about 4 2 mm. (or roughly 10 per cent, of the normal 
for sea-lcvel) in the partial pressure of CO. in the air 
normally present in the lung alveoli for every 100 mm. 
of fall in the barometric pressure. Both meti and 
w’omen show this fall, after allowance is made for the 
normal difference in the alveolar COj pressure of men • 
and women. (2) The tjorcentage of haemoglobin in 
the blood of acclimatised persons is likewise increased, 
the mean increase being about 10 per ^ cent, of the 
normal at sea-Ievcl in men for every 100 mm. of 
diminution in the barometric pressure. ' Both men and 
women show this fall, It may take some weeks 
for these changes to establish themselves fully in per- 
sons passing to a high altitude or to disappear in 
persons passing to sea-level. 

Zoological Society, February j8. — Prof. E. A. 
Minchin, F.R.S., vice-president, in the chair. — H. H. 
Preston : Diagnoses of new species and varieties of 
agnathous mollusca from equatorial Africa. The 
author directed attention to the enormous field for con- 
chological research awaiting the student of this very 
fruitful region, and stated that in many parts each 
range of hills appeared to have, to a certain extent, 
its own special molluscan fauna, often characterised 
by certain local and peculiar phases common not only 
to the species but also to the genera occurring in that 
particular locality. — W. A. Lamborn ; Notes on the 
habits of ’certain reptiles in the Lagos district. An 
account was given of the habits of the lizard Agama 
colonorum, especially relating to courtship, poly- 
gamou.s practices, and combat ivencss, and of native 
superstitions in regard to chameleons. Observations 
were also recorded on a batch of eggs of a crocodile, 
probably Crocodilus niloticus, on their hatching, on 
rhe behaviour of the newly hatched young, and on 
the native beliefs as to the habits of the mother 
crocodile. — Dr. R. Broom ; The Gorgonopsia, a sub- 
order of the mammal-like reptiles. Descriptions of a 
new genus and two new species of Gorgonopsids, 
based on well-preserved skulls discovered bv Mr. S. H. 
Haughton and the Rev. Whaits. The Gorgon- 

onsia were re-cstablished as a distinct suborder of the 
Therapsida, and a list of the characters distinguishing 
the Gorti^onopslans from the Thcrocephalians was 
given. - Dr. R. Broom : The South Afri^n Rhyncho- 
cophnloid reptile, Euparheria capensiir A detailed 
account of this species was given, and its affinities 
with allied forms discussed. The evidence at present 
seemed to show that Euparkoria was to be regarded | 
as a ‘member of an order of generalised Rhyncho- 
cephaloid reptiles, and might be taken as the type of 
a most important suborder of this group containing 
the ancestors of the Dinosaurs, the Pterodactyles, and 
the birds. — R. Lydekker : The heads of a male and 
female dwarf buffalo shot by Lieut. A. W. Hunt, 
R.N., in Southern Nigeria. The name caffer 
hunti was suggested. This race agrees with the 
Gambian B. c. plamceros in that the adult bulls are 
darker than cows, but is of smaller size, with the 
orange band on the throat narrower. Mr. Lydekker i 
also proposed the name B, c. heddingtoni for a 
mounted hull of a red dwarf buffalo , from Ashanti, . 
mainly on thf ground that it is cujLoff from the red j 
Congo B. c. nanus bv the above-nation ed Nigerian ! 
"'i'ace. — Dr. G. Stewardson Brady : Descriptions of two i 
British Entomostraca apparently new to science. Oiie | 
was a Diaptomus, obtained abundantly in Loch Ness | 
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many years ago, but hitherto unnoticed; the other 
an Ostracod, of which one specimen only was found 
in brackish water in Sussext The latter formed the 
I typo of a new genus, and possibly also a new family. 

Institution of Mining and Metallurgy, P'ebruary 20.—* 
Mr. Edward Hooper, president, in the * chair. — J. 
Douglas : Historical sketch of the Copper Queen Mines 
and Works, Arizona, U.S.A. — A. Notman ; Geology of 
the Bisbee ore deposits. — C. Legrand : The power 
plant at Bisbee, Arizona ; the power plant at Douglas, 
Arizona. — G. B. Lee : Reduction works at Douglas, 

I Arizona. Those five papers, dealing with different 
j aspects of the famous Copper Queen property, are 
' the amplification of a lecture delivered by Dr. Douglas 
before a special meeting of the institution in a pre- 
vious session. The historical portion traces the de- 
i^elopmeiit of the copper-producing industry in the 
Far West from its origin in about 1870 until they 
pre.s('nt date, incidentally showing the obligation under 
which mining is placed to the gniat railroad enter- 
prises that have linked up the two sides of ih.e con- 
tinent. With regard to the geological surveys that 
have, more especially in recent years, supplemented 
the earlier empirie.al development work. Dr. Douglas 
points out tl.nt even in recent years the strictly ex- 
ploratory work represents about one-fourth of the cost 
of the tot.al mining openitions, a proportion which it 
is hoped will be reduced in the future as the result 
of more accurate geological research. Mr. Notman ’s 
contribution to the quintet of papers shows that the 
system of geological survey has been conducted in a 
thorough manner, but that there are still unsolved 
problems with regard to many parts of the field, open- 
ing up possibilities of valuable discoveries in the sedi- 
mentary rocks of greater, age and the intrusive 
igneous rock. The two papers dealing with the power 
inst. illation .at Bisbee and Douglas show that the con- 
solidation of 'the various properties now comprised in 
fhe Copper Queen group has enabled a considerable 
improvement to be effected in this department. A 
feature of the reduction works is the attempt that has 
been made to deal with the problem of dust losses 
In the smoke from the converters and blast-furnaces. 
— R. Day^iy : Copper-smelting methods at Bogoslowsk, 
Perm, Russia. A special interest attaches to the 
works descrilied in this paper, as they were among 
the earliest in the eastern hemisphere to adopt the ^ 
Bossemeri.sing of copper matte, the plant dating back 
to 1SS5. A modern plant is now in course of erection 
to supersede the somewhat out-of-date methods 
hitherto in vogue, which have accounted never- 
theless for a considerable yearly production. 

Paris. 

Academy of Sciences, February 24. — M. F. Guyon in 
the chair. — Paul Appell : Functional equation for the 
relative eqviilibrium of a homogeneous liquid in rota- 
tion under the Newtonian attraction of its parts. — 
H. Le Chafelier and Mile. Cavaignac : The fusibility of 
the natural fatty bodies. From the study of the melt- 
ing and solidifying points of two fats, vegetaline aiul 
stearin, it is shown that the phenomenon of change of 
state is strictly reversible. The exact temperature of^ 
transformation can be determined with an accuracy 
of o«i° C., but ihc experiments require much time. 
There is no evidence of the existence of polymorphic 
bodies, the only peculiarity found being that the 
velocity of change of state is extremely slow. — Stuart 
Menteath and H. D^vllld ; The Eocene deposits of Bos 
d’Arros. — Pierre Dnhem : The stability of thermal 
equilibrium. — ^W. Killan and Ch. Pitaaenot : A detailed 
analysis of the dislocations of the Eastern Brian- 
^onhais. — E. BomplanI : The configurations of Laplace. 

— Gustave Sannia : Some new properties of the char- 
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acteristics of partial linear equations of the first order 
in two variables.—T. de Dander: The theorem of in- 
dependence of Hilbert — L. Crussard : The propagation 
and alteration of waves of shock. — ^Alexandre See : A 
new principle of longitudinal stability of aeroplanes. — 
Albert Turpaln : The recording of time signals and 
Hert2ian telegrams with the aid of a Morse apparatus. 
A detailed description of two types of galvanometer 
used, in conjunction with a system of relays, in work- 
ing recording apparatus. — V. Cremieu : The effects of 
flexion at the points of attachment of the wire of a 
torsion balance. A continuation of a previous paper 
on the same subject, with suggested applications to 
seismographs, dynamometers, and microbalanccs. — E. 
Briner and A. Kuhne : The transformation undergone 
by heated calcium carbide. When calcium carbide is 
heated in a closed vessel at 800® to 1000® C. ^hc only 
transformation it undergoes is a decomposition into its 
elements. There is no evidence in support of the view 
Xthat a subcarbide is formed. — E, Fouard : Differential 
tonometry of solutions and the theory of Arrhenius. 
The results with sugar are not in accord with the 
current theories of solution. — H. Colin and A. 

^ Sen^chal : The oxidation of complex cobalto-organic 
compounds. A study of the velocity of oxidation by 
air of an alkaline cobalto-glycerol solution. — Marc 
Bridcl : The presence of gentiopicrin, gentianose, and 
saccharose in the fresh roots of Gentiana punctata. 
— R. Dalimier : The actions of the arscno-aromalic 
compounds (606 and neo-salvarsan) on the haemoglobin 
of the blood. Dioxydiamido-arseno-benzene (“606 *’) is 
without action of the haemoglobin of the blood either 
in vitro or in vivo. Neo-salvarsan (sodium dioxydiamido. 
arseno-benzene sulphoxylate), on the contrary,, has a 
marked action of the h,'i?moglobin. In ifitro it causes 
haemolysis and reduces oxylui?moglobin ; in vivo the 
reduction is not produced, and the haemolysis rapidly 
vanishes. For these reasons there would appear to 
be reasons against the use of neo-salvar#smi ip certain 
rases. — V. Grigolre : 1 'he telophase and the prophasc 
in somatic caryokinesis. — L. Bounoure : Observations 
on the post-embryonic evolution of Dytiscus margin^ 
alis. — A. Ch. Hollandc : The figured bodies of the 
protoplasm of the oonocytes of insects, — P. .Chauss^ : 
The suspension in air of the virulent particlef obtained 
by liquid pulverisation. A solution of a dyestuff 
(methyl violet) was sprayed into a room and experi- 

^ inents made on the time of suspension and transport- 
j^bility of the particles. Similar experiments have been 
made with tuberculous virus. — Albert Berthelot : Re- 
searches on Proteus vulearis considered as a producer 
of indol. — Em. Bourquelot and J. Colrre ; Some new 
data on Aie reversibility of the ferment action of 
emulsion.— T. Stoklasa, J. Sebor, and V. Zdobnlcky : The 
synthesis of sugars by radio-active emanations. By 
the interaction of carbon dioxide and nascent hydrogen 
in the presence of radium emanations and potassium 
bicarbonate reducing sugars were obtained. 
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Roval Society, at 4,30.— An Automatic Method for the Investigation 
of the Velociiv of Transmission of Excitation in Mimosa: Prof. 

* T. C. Bose.— The EvoUf^on of the Cretaceous Asteroidea; W. K. 
Spencer.— A Preliminary Pfote on the Fossil Plants of the Mount Potts 
Beds, New Zealand, collected by Mr. D. G. Lillie, Biologist to Capf. 
Scott’s Antarctic Expedition in the Terra Nona In 1911 : Dr. K. A. 
Newell Arber.— fi) Trypanosomes found in the Blood of Wild Animails 
Living in the Sleeping Sickne.ss Area, Nyasnland ; (a) Trypanosome 
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(Kleine)^; (3) Morphology of Various Strains of the Trypanosome causing 
Disease in Man in Nyasaland. I. The Human Strain ; Surg.*Gcn. Sir D. 
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Royal Institution, at 3.— Surface Energy : W, B. Hardy. 
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the Street Lighting of Manchcsier ; S. L. Pearce and H. A. Ratdiflf. 

Royal Society or Arts, at 4.3«}. — Indian Section — The City of Karachi : 

7. F. Brnnton. 

f.iNNBAN .Society, at 8. — Discussion: The Development and Inheritance 
of Sexual Characters — Opener : G. Smith. 

RJ^/DAY, March 7. 

Royal I n.stitotion, at g.- Photography of tie Path* of Particles Ejected 
from Atom* : C. T. R. Wilson. 

SATURDAY, March 8. 

Royal Institution, at 3. — The Prooerties and Constitution of the Atom : 
Sir J. J. Thomson, O.M. ^ 

MONDAY, March to. . 

Royal Society or Arts, at 8.— Co.nl Gas a* a Fuel for Domestic Purposes : 

F. W. Goodenough. H 
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Royal Institution, at 3 .— 4 he Movements of the Stars ; Our Greater 
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T was at the Leeds meeting of the British 
1 Association in 1890 that three foreign 
chemists, van’t Hoff, Arrhenius, and Ostwald, 
propounded and defended a new theory of solu- 
don which has since then been generally accepted. 

'One of tliem, Wilhelm Ostw'ald, simultaneously 
imported another germ of thought, which for some 
years afterw-ards exercised the minds of Poynting, 
Lodge, Heaviside, and numerous other physicists. 
It was a development of the conception of the 
conservation of energy. It was the question as 
to whether energy, being indestructible, had an 
existence independent of matter, whether it re- 
tained its identity, and whether it could be fol- 
lowed up from point of point of space in its 
various transformations. 

To Ostw^ald the idea came with the force of :i 
revelation, and in the work before us he describes 


his spiritual experience with the most engaging 
candour. He confesses that the idea gf the iden^ 
tity of energy and its commanding importance as 
the most fundamental of all realities has coloured 
and controlled his whole subsequent life. 

This .conception, has undergone many, vicissi- 
tudes. The Deutsche Naturforscher at lAibeck in 
1^95 appeared to dispose of it, Jtfi^illy, and its dis- 
I cussion on that occasion was described as a 
“sumrhary execution.^’ Ten years afterwards 
Eiiistein .put forward a ^lea f^r the identity of 
matter and energy, equating one gram with v- 
ergs, Avhere -1^ is the velocity of . light m cm. /sec. 
Planck's hiore recent hypothesis of the di.screte 
. or atomic structure of radiant energy lends un- 
expected support to Ostwald 's original conception, 
and. although it is difficult to see much advantage 
in substituting an elusive entity like energy for 
matter as a fundamental reality, it is quite pos- 
sible tj^at the identity of energy may pitiy a con- 
siderable part in the fu&re* development of 
theoretical physics. 

The. present volume is a collection of essays 
strung (somewhat loosely sometimes) upon this 
central idea, propounded in the form of a precept 
which the author calls the “energetical impera- 
tive.” This precept enjoins us never to waste 
energy, but to utilise it in its,^ighest form. The 
four sections of (i) pbild.sophy, (2)^ organisation 
and internatidnalism, (3) pacifism, (4) education, 
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and (5) biography serve to groiipj^ these essays 
with regard to the author's activity as a publicist. 

In reading these brilliant e.ssays, one is not 
surprised at the sobriquet of the “genial revolu- 
tionary ” which their author earned among his 
friends in Leipzig. The energetical imperative is 
vigorously used to enforce economy and efficiency 
of organisation. It is propounded and proclaimed 
• as the supreme guide in mundane matters, from 
the establishment of new wniversitie.s to the bind- 
ing of books. In organising, let us say, the 
science of ^icmistry, it is necessary to begin with 
the most commonplace details such as the .spelling 
and division t>f words and the size of the printed 
page. Thus a “ Welt format “ for printed books, 
based upon the centimetre, is suggested. It is 
designed in such a manner that every size can be 
obtained by the successive duplication of the 
smalkst fundamental size, the sides of which are 
I cm. and v/2 cm. respectively. No. 2 size is 
s/ 2 by 2 cm., and so on. No. 9 size, 16 by 
22’f)'cni., is proposed as M universal size, for 
scientific periodicals; No. 8 size, 11*3 by .16 cm., 
is a convenient pocket size; and No. 10, 22*6 by 
32 cm., a good quarto. 

Then we find a proposal to adopt one gram of 
pure gold the basis of an international cur- 
rency, and another to abolish the months of the 
calendar and count the days in numerical order. 
If, in addition, January i is made a supernumerary 
Sunday, wUh a similar interpolation at midsummer 
in leap year.<^, the difficulty of determining days 
of the week is greatly reduced. The reading of 
numbers in thousands, hundreds, and the other 
powers of ten is to be abandoned, and numbers 
arc to be read by a simple successioy^^.of ffgures, 
as is already the practice in quoting telephone 
and motor numbers. This reform applies, ^of 
course, with greater force in France or Germany 
than in Kngland. 

Then follows, very properly, the question of an 
international language. Ostwald is an enthusiastic 
supporter of the principle of an artificial inter- 
national language, and defends it with conspicuous 
force and ability. Dr. Zamenhof's “Esperanto” 
•was, by common consent, the finest and most suc- 
cessful solution of this problem hitherto proposed, 
and one naturally would have expected a born 
organiser like Ostwald to make the most of it. 
But his action in supporting Couturat’s improved- 
Esperanto (“ Ido ”) was a very serious blow to 
the cause of Esperanto and of any artifibial world- 
latiguage. No doubt the abolition of the accented 
consonants, was intended to facilitate the work %f 
printing, but no such consideration justified the 
abandoning of the accusative case which gives 
Zamenhof’s “lingvo” its marvellou.s^ flexibility. 
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If. either of tfce rivals could thoroughly vanquish 
the other, or if they could settle their few differ- 
ences, ail would be well, but time alone will show 
whether Ostvvald was in this instance a friend dr 
foe of progress. 

The author’s proposal to divide words at any 
letter instead of by syllables would scarcely get rid 
of the difficulty of spacing- out the line. Inci- 
dentally, one is led to hope that such blemishes as 
the substitution of “^ukunft” for “ Folgezeit 
(p. 484, line 4) and the adjective “vielfachen for 
tile corresponding adverb (p. 384, periidtiniate line) 
are accidental slips ratlier than premature reforms. 

The distinguished founder and editor of the 
Zcitschrift fi\r physikalisclie Clieinie is at his best 
in discussing university problems, whether in 
connection with his biographical notes on Curie, 
van’t Iloff, Ablxi, and Ramsay (the latter was 
originally written for Natukic), or with the pro- 
posed foundation of new universities at Hamburg 
and Frankfort. He maintains that the unit of the 
future university must not be the faculty, but the 
laboratory, the institute, or the clinic. Teaching 
must be by work rather than lecture, and the 
work must be under the iiersonal direction of a 
capable and enthusiastic chief in close touch with 
theoretical advances and practical problems. 

The process of reasoning by which the irreversi- 
bility of all actual transformations of energy is 
made a fundamental ethical principle is one of 
daring originality. If, says Dr. Ostw.ald, occur- 
rences were completely reversible (like ideal 
mechanical processes), then any mistake or wrong 
action could be completely annulled by reversing 
it. In fact, the whole world-history would read 
just as I'onsistently backwards as forwards. What 
gives purpose and value and choice to life is the 
inevitable dissipation of energy. This must be 
directed into the most fruitful channels and put 
to the best use l>cfore it is lost in space. Peace is 
more fruitful and less wasteful than w'ar, hence 
peace is good and war is bad. This is probably 
the first occasion on which a general physical law 
has been made the foundation of a .system of 
ethics. E. E. Fournikr d’Alue. j 

THE PRESENT POSITION OF RADIO- 

ACTHITY. I 

Radio-active Substances and their Radiations, 

By Prof. K. Rutherford, F.R.S. Pp. vii + 699. 

(Cambridge University Press, 1913.) Price 15s. 

net. ^ 

M uch water has floured under the bridge I 
since 1906, when the second edition of 
Prof. Rutherford’s “Radio-activity “ was reviewed 
in Nature by the present writer. Though its title 
has been changed, the w^ork is not cs.senfially 
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different in plan from its predecessor, d he funda- 
mental aspect of the subject has not changed, but 
the pioneer investigations have for the most part 
been supplemented, and in a sense superseded, by 
subsequent work traversing the same ground, and 
the author has found it impossible to incorporate 
the newer work satisfai:torily without entirely 
I rewriting* the book. 

A pioneer has to encounter all the uncertainties 
of a voyag(‘ into the unknown. A vast expanse 
I often lies before him. He has great difficulty in 
reaching the unknown country, and cannot sur\'ey 
it in the leisurely and methodical manner which is 
afterwards attainable. His first hurried inipres-\ 
sions must often be erroneous. It is no easy matter 
to hold the due balance between the credit which, 
properly belongs to him and that due to the suc- 
cessors who tread in .the path which he has made. 
The skilful w^ay in which this has been accom- 
plished is a feature of the present work. 

The process of gleaning after the original rich 
harvest is as yet far from complete. It is an open 
secret that Prof. Rutherford and his colleagues 
are now* engaged on a revision of their funda- 
mental^ determination of the properties of the 
o particles. We may confidently expect that the 
charge, the electrochemicail equivalent, the velocity 
of expulsion, and the number of a particles 
emitted ^b\%radium will .soon be established within 
a fraction of i per cent. It is scarcely to be 
hoped, how^ever, that these re.searches wall be so 
immediately fruitful as were the less accurate 
determinations wdiich they will supersede. 

The mass of detailed knowledge which Prof. 
Rutherford is now able lo record may suggest 
that the wonderfully productive vein opened by 
BecquereTs discovery of radio-activity is ap- 
proaching exhaustion. It may be that this view 
is not without foundation. The number of radio- 
active substances now kmnvn is no fewer than 
thirty-four, as against twenty recorded in 1906. 
It scarcely seems likely that the next six years 
will see an equal addition to the number, though 
prophecy on such subjects is notoriously rash. 

In this connection it may be remarked that pro- 
gress has not for the last few years altogether* 
followed itlie lines that might have been antici- 
pated. Some of The more obvious problems have 
been little pursued, such as the isolation of pure 
actinium and ionium and the determination of 
their atomic weights. The position of actinium in 
the disintegration series is still a mystery. We 
are still unable to state definitely wdiether atomic 
transformation ever occurs without the emission 
of any ionising fj^diation, though the steadily 
diminishing proportion of products regarded as 
“ rayless “ suggests an answ^er in the negative. 
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Finally, wc know little more than before of the 
nature of the final products of radio-active trans- 
formations. In the case of radium, we have, indeed, 
strontj indirect evidence that lead is the product, 
but direct evidence is still wantinfj. The recent 
investi^ifations of Prof. Rutherford’s school on 
“lateral disintegration,” f.e. the formation of col- 
lateral branches of descent, make it not improb- 
able that more than one final product of thorium 
exists. It may be hoped that now that powerful 
mesothorium preparations arc produced com- 
mercially, a direct chemical investigation of these 
final products may eventually prove feasible, 
j^iach such final product identified may be expected 
to form a link connecting up common elemerils 
with tlic scheme of radio-active evolution. The 
'early hopes of bringing these elements into the 
X scheme have been disappointed. The jS radiation 
of potassium and rubidium remain isolated and 
perplexing facts. It may be that the studies now 
so eagerly pursued on the rSlc of jS rays in the 
more rapid' changes associated with the radium 
series will afford a clue. 

The principal focus of interest at the present 
time is indeed in connection wdtli the and rays. 
The discovery of v. Baeyer, Hahn, and Meitner 
that the rays from certain radio-active bodies 
. can, by improved technique, be resolved into a 
line spectrum by the magnet has gy^'c^n tjie lead 
which was needed, and now we begin lo see order 
and definiteness where all appeared before to be 
hopelessly involved. ^ 

In this subject, as in all others which have 
arrived at any maturity, the labour of *lceeping 
abreast of the literature becomes increasingly 
j heavy, and the value of a complete and authorita- 
iive treatise up to date proportionately great. 
Even more gratitude will be felt to the author 
by w'orkers in this field for the present work than 
for its predecessors. R. J. Strutt. 
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• MAP PROJECTIONS. 

Map Projections, By Arthur R. Hinks. Pp. 
xii 4-126. (Cambridge: Univ'ersity Press, 1912.) 
Price ^s. net. 

N otwithstanding the large amount of 

surveying which has been done in this 
country and throughout the Empire, there are few 
works in English which treat of the various w’ays 
in which portions of the earth’s surface may be 
most conveniently and correctly represented on the 
plane surface of a map. The* subject has been 
treated * partially by several eminent mathe- 
maticians, and valuable summaries occur in some 


encyclopaedias, but we do not in this country 


possess any works such as those by Germain, 
Tissot, Hammer, and others. There are also 
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many works of a less advanced type which ar.e 
available to Continental geographers, but this 
class, too, is very insiilficiently represented here. 
We therefore welcome the appearance of the pre- 
sent Yiplume, in which the subject is treated clearly 
and in a manner wdiich makes but small dehiand 
upon the mathematical training of^the geographer, 
while at the same time the important points in any 
projection, suitability for special purposes, and 
facility of ('onstruction • are given especial 
prominence. 

After indicating the inevitable limitations of all 
projections, in representing length, area, and shape 
of any portion of the earth’s surface, the author 
reviews the principal systems, and here the ques- 
tion of nomenclature has to be faced. There is as 
yet no general agreement in this matter, and the 
same projections are differently named bv different 
writers, and in different counties. In the present 
work it is laid down that the first name of a title 
should describe the method of construction, a 
second name should indicate principal quality, 
while the author’s or introducer’s name may be 
added in the case of projections which are specially 
associated with any individual. But even this 
anangement cannot as ycl be cimveniently used in 
all cases, and several well-known projections are 
referred lo by their usual names. 

This diliiculty of a suitable classification cer- 
tainly increases the difficulties of the beginner, so 
that a tabular statement of the principal projec- 
tions in this part of the book would be a useful 
addition. Conical, cylindrical and zenithal, as 
well as certain conventional projections, are well 
described and clearly explained, ibeir special ad- 
vantages and points of weakness being indicated. 
A chapter on the projections in actual use is an in- 
structive addition, especially as at the present 
time there is much more activity in selecting the 
most suitable projections, both for wall-maps and 
for atlas maps, than was formerly the case. 

TIyb chapter on the simple mathematics of pro- 
jections treats of the theory of each particular 
case, and discusses the errors which may arise in 
its use under different conditions. Several actual 
examples are worked out, so as to show the pro- 
cedure in a particular case. The present volume 
will be of great use all geographers, 

and should pave the way for a more serious 
study of cartography on scientific lines . 
than yet generally obtains. Great care and 
labour are expended on the measurement of 
various regions in order to produce trustworthy 
surveys, and the utilisation of the resiflts should be 
based on sound cartographical principles, and in 
such work this book will be a valuable assistance. 

H. G. L. 
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OVR BOOKSHELF. 

Miners' Nystagmus: its Causes and Prevention. 
By DV. T. Lister Llewellyn. With a preface by 
Prof. J. S. Haldane, F.R.S., and a legal appesa- 
dix by Douglas Knocker. Pp. xix+158-f 
plojtes. (London: The Colliery Guar dialft Co. y 
Ltd., 1912.} 

Mineks’ nystagmus is a disease which incapaci- 
tates a large number of coalminers, and is esti- 
mated by Dr. Lister Llewellyn to cost the country 
100,000/. a year. Itr is characterised by rapid 
involuntary movements of the eyes, associated 
with defect of vision, photophobia,^, and night- 
blindness. Many theories have been brought 
forward to account for the disease. Of these the 
myopathic theory has been most supported in 
Lngland, chiefly owing to the writings of the late 
Mr. Simeon Snell, of Sheffield. The work is 
carried on in constrained positions, often necessi- 
tating prolonged exercise of the extra-ocular 
muscles in an abnormal manner. It is now gener- 
ally admitted that undue weight w’as attached to 
this factor, and attention has been specially 
directed to the view that the real cause is the poor 
illumination, a suggestion first made by Romi^e, 
who, however, thought that excessive accommo- 
dation was an essential concomitant. 

Dr. Llewellyn, as a former medical officer to a 
South Wales coal and iron company and as 
Tyndall Research Mining Student of the Royal 
Society, has had excellent opportunities for investi- 
gating the disease. He has used his opportuni- 
ties to the full, and his work is a model of what 
such a research should be. He has shown conclu- 
sively that miners’ nystagmus is practically limited 
to coal mines in which safety lamps are used, those 
in which naked candles are employed being exempt 
except for cases which have been transferred from 
safety-lamp mines. He has made exhaustive in- 
quiries into the conditions of work and the illu- 
mination at the coal face. The estimations of 
illumination appear to have been made with great 
care and accuracy, and the same may be said of 
the clinical investigations. In addition to his own 
researches, his book contains an admirable 
rt^sumd of the opinions and work of previous 
writers on the subject. The criticisms are judicial 
in tone, and the exposition of his own views ^lows 
the facts and arguments to carry conviction with- 
out undue stress. The work is of interest not only 
to those specially associated with the mining 
industry, but also to the physician and physiolo- 
gist. We consider that Dr. Llewellyn has accom- 
plished a difficult task with distinguished success. 

Catalogue of the iWpidoptera Phalaenae in the 
British Museum. Vol. xii. : Catalogue of the 
Noctuidae in the Collection of the British 
Museum. By Sir George F. Hampson, Bart. 
Pp. xiii + 626. (London: Printed by Order of 
the Trustees, 1913.) Price i^^s. 6d. 

The subject *of this volume of the “ Catalogue of 
Moths ” is the classification of part of the Noctuid 
subfamily Catocalinas. The remaining portion of 
the subfamily, together wjfth the small subfamilies 
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j Mominaj and Phytomatrinae, wj^ll appear ^in voL 
xiii. The Catocalin^ arc represented in the present 
volume by sixty-three genera and 643 species, and 
are characterised as follows : — Vein 5 of the hind 
wing is developed fully and arises close to the 
lower angle of the cell; the eyes are smooth and 
not overhung by “cilia ” ; the mid tibiae are always 
spined, and the fore and hind tibiae n^y also be 
armed similarly. The subfamily is a modification 
of the Quadrifid section of the Noctuidae; it is 
distributed fairly evenly in the temperate and 
tropical zones,*'but has few arctic or alpine forms. 

Volcanoes : Their Structure and Significance. 

By T. G. Bonney. Third edition. Pp. 379. 

(London : John Murray, 1912.) Price 6s. net. 
Prof. Bonney^s well-known volume was reviewed 
at length in the issue of Nature for May ii, 
1899 (vol. lx., p. 27), at the time of its first 
publication. Many minor alterations have been 
made in the present edition, and several para- ' 
graphs inserted dealing with volcanic eruptions 
which have take place recently. The chapter on 
(he theories of volcanoes has been considerably, 
modified so as to incorporate the results of 
research accomplished during the last fourteen 
years. Some new illustrations also have been 
added. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he uftidertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature, ^o notice is 
taken of anonymous communications.} 

The Radio-elements and the Periodic Law. 

At a 'meeting of the Royal Society on February' 
27th, Mr. F. Soddy made a verbal communication 
which was published under the above title in the > 
Chemical News of the following day. The importance > 
of the conclusions which are drawn justifies an 
examination of the evidence on which they rest. I 
do not approach the question unsympathetically, and 
1 am quite willing to take some risks, but, when 
asked to accept a theory, I like to draw a distinction 
between a guess, a reasonable generalisation, and a 
well-established conclusiortt If Mr. Soddy only wishes 
to put forward a theory which is not inconsistent with 
the facts so far as they are known at, present, I have 
nothing to say, but if he claims anything approaching 
to experimental proof, some critical comment may be 
forgiven. 

Mr. Soddy believes in the existence of a, number 
of bodies which differ in molecular weight but “are 
non-separable by ^v known process”; these are also 
supposed to have identical spectra. Among “ known 
processes “ I count gravitation, diffusion, and mechan- 
ical processes, such as separation by centrifugal forces, 
amdng which diffusion, perhaps, is the only available 
one. Is there any^ireason to suppose that molecules 
which, ex hypothesi, differ in mass, canndt be 
separated by diffusion ? Some of the bodies concerned 
are gaseous, others no doubt are volatisable, and p, 
though diffusion may not act very effectively, owing 
to the close approximation of the densities, the pre- 
sumption is tlmt the molecules, having different 
masses, travel with different speeds, and that it is 
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therefore incorrect to call two gases with different i express an opinion, but having in a previous genera- 
densities “ non-separable by any known process.” j tion taken pan in establishing the fact that the samfe 

Electrical and magnetic forces are also agents which \ element can have different spectra according to its 
can be applied to. distinguish between molecules having molecular constitution, one cannot, without good 
different masses. Such forces should be considered cawse, accept the belief that different elements can 

before any sweeping assertions are made. have the same spectrum. Mr. Soddy’s case would be 

It is possible that Mr. Soddy wishes his statement much strengthened if he could adduce positive instead 

to be limited to the ordinary chemical processed and of merely negative evidence, and this might be sup- 

as he is trying to prove a ne'gative, it is perhaps plied if the bodies grouped together with thallium 

‘ unfair to be too critical, but one cannot help remem- I lines could be shown to give the thallium spectrum, 
bering the time when neodym and praesodym were assuming thallium not to be present in the raw 

” non-separable,” and reflecting how many substances ^iiaterial. Arthur Schuster. 

might not be separated at the present moment if their Manchester, March 7. , 

optical properties had not given us a clue. No doubt • — - 

radio-active tests arc severe, and the chemical pro- Atmospheric Electrification during South African Dust 

perties of the bodies in question arc probably moi'e # StormSt 

nearly equal than those of the older chemistry, but This short note on the variation in the atmospheric 

there is a vast interval between “very similar” and | electrical ettarge due to the prcisence of dust is not 

■^identical.” 1 intended to be exhaustive, but mwely to direct alten- 

Incidentally, wc may reflect that these bodies which | tion to a factor which has a very groat influence In 

arc believed to be “non-separable” actually separate modifying the positive potential gradient existing in 

themselves of their own free accord in the natural the atmosphere during fine weather. Very few ob- 

course of their subsequent history, but this may only servations as to the causes of the variations have been 

prove the perversity of natun?. j recorded, but Prof. Michie Smith seems to havt 

According to Mr. Soddy ’s theory, the non-separabic | observt'd {Phil. Mag., vol. xx., p. ^56) something of 

bodies have identical spectra. This is the vital issue, | the same kind during dust storms in India. He notes 

which, if made good by experiment, will help us to that ‘,‘the negative electrification was strongest during 
'overlook many weaknesses in the argument. The gusts of dust-laden air,” and, further, “the potential 

(widence here rests entirely on one exjperiniental fart, j would often run up so rapidly tl»t it was impossible 

It was shown by Russell and Rossi, and also by | to measure it accurately, whilst during lulls it would 
E.xner and Hasehek, that a mixture of ionium and ^ often fall almost to zero.” 

thorium does not show in the electric arc lines which i I was, however, unaware of any work having been 

can be assigned to ionium, the spectrum of tln^ mix- [ done in this direction until the present year, though 
lure being identical with that of pure thorium. : 1 have been making a study of the variations in the 

.Assuming that ionium is the only intermediate prodva t i potential gradient over the high V(‘ld in South Africa, 

between tlii^rium-ll. and radium, the life of ionium is | and have published several short papers on the sub- 
joo,ooo years, and the ionium-thorium pn'paration of ; jeet.^ The general result has been to show that very 
Bussell and Ros.si mu.st contained ^bout^i6 per j extraordinary variatioiife are caused by the pre.sence 
cent, of ionium. But those authors also point out that | of dust in the atmosphere, whether due to the natural 
if the lengtj^pf life is reduced to 12,000 years, the dust-storms or to any artificial means, such as the 

preparation iPould only contain 2 per cent., and the clouds of dust raised from the mine refuse heaps 

absence of ionium lines would be accounted for. At formed during the working of the cyanide process, 

present the radio-active evidence seems in favour of At all the places where observations have been I'aken 

the longer period,, and the absence of ioniuin lines the dust is either sand or i.s of siliceous character, and 

wants explaining; nevertheless, it seems to me to be ^ invariably has the effect of lowering the positive poten- 

going ahead too quickly to make^a sweeping assertion j tial gradient, and if present in suflident quantity, to 

^that not only is the .spectrum of ionium identical with 1 reverse it and give a very high negative gradient.* 
that of thorium, but that the same holds in all similar 1 During the pa.st six months systematic observations 
cases, for the accumulated e^dence of the spectra of : h.ave beem taken at Bloemfontein with a Bendorf 

known bodies has all been in the direction of indicat- recording electrometer, furnished with a radium- 

ing that optical properties of absorption and radiation coated plate to act as collector. (The apparatus was 

discriminate in the most decisive manner betw’een obtained by aid of a grant from the Royal Society 

bodies which are otherwise similar in chemical pro- of South Africa.) The normal potential gradient in 

perties. South Africa is, of course, positive, but varies con- 

Granting now for the sake of argument that the sidcrably with the elevation. The diurnal range is 

bodies in question have spectra which cannot be dis- also considerable under fine weather conditions, and 

tinguished fromf each other, it remains to examine during stormy weather very great deviations, are 

the alternative that the bodies are actually identical, shown if rain is falling or clust is blowing. It may 

It is laid that they have different molecular weights, be noted here that during the past eighteen months, 

because one has been formed frdtb the other by an when very little rain has fallen, the charge brought 
expulsion, of one « and two 0 particles. This argu- down by the rain has been invariably negative. A 
ment is not necessarily conclusive, as a mass equal to study of the records made by the electrometer shows 

.that expelled may have been picked* up again in the that three types have to be considered, viz. (t) The 

^fprocess. It may "be urged that the subsequent history ordinary fine weather record ; (2) record taken on a 

of these bodies shows that they are essentially dif|erent. day when some dust is blowing ; (3) record taken on 

Though a strong argument, this is not quite the last a very dusty day. 

word-, because, granting for a moment the temporary In the fir0 case, - the positive gradient rises to a 
identito of two systems, the particular instability maximum at about 7 to 8 a.m., falls to a minimum 

which^determines their future may depend on their at midday, remains fairly uniform over a period of 

past. * several hours, and then rises to another maximum. 

Taking all arguments into consideration, we are , The slope of the curve is steeper for this second 
• left with an intere.sting theory consistent with oUr maximum than for the first one. Fig. t shows such 
present knowledge but supported very little real I a curve which was taken in JulyviMfrom midnight to 
evidence. It may be presumptuous for one who can • midnight. The horizontal line shows zero potential, 
only claim to be an amateur in modern physics to • 1 S(7uM 4/r/^a/f /ifur^/a/ ; Proc. Roy. s<xc. South Africa. 
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arid distances measured above give positive values, and 
those below negative. The extreme range of the 
scale is equivalent to a gradient of 380 volts per metre. 

Fig. 2' gives the record for a dust-storm which lasted 
the grc?ater part of the day. In this figure it may Jbe 
seen that the positive value never goes beyond 70 
volts per metrti, and on one occasion even becomes 
slightly negative. 

Fig, 3 records a severe dust-storm which lasted from 
4 a.m. until 8 p.m. The maximum value of the 
negative gradient cannot be inferred from the curve 
because the electrometer needle was deflected as far as 
it could go, and the horizontal portions of the curve* 
indicate that the potential gradient was higher than 
the maximum which cuuld be recorded. It will be 
shown presently that the gradient m^*y reach the 
value of 5000 to ro,ooo volts per metre when the dust 
is blowing thickly. 

The writer has shown {Vh'xl, Mag.. May, 1912) that 
during a dust-storm the charge upon the chist (if sili- 
ceous) is positive, while that upon the air at the same 
time is negative, and he was led from this to devise 
an elo<Urical machine by means of which charges of 
botli positive and negative electricity might be obtained 
during a dust-storm. The essential parts are — (i) 
A small insulated disc coated with radium attached 
to a wooden rod about two metres in height; (2) a 


Induced Cell-reproduction in the Protozoa. 

In the interesting letter by Mr. A. H. Drew, under 
the above heading, in Nature, February 20, it is sug- 
gested in the last paragraph that certain substances 
called auxetics which caused the development of spores 
in the case of new species of Polytoma, may be neces- 
sary for cell-reproduction under natural conditions in 
ponds, &c., where such substances would probably 
occur owing to the putrefaction of organic matter. 

In the cour.se of an investigation which I have 
recently carried out on the process of exeystation in 
the ciliated infusorian, Colpoda cttctiUus, from its 
resting cysts, I have found that this organism can 
emerge from its cysts when the latter are incubated 
in I per cent, hay infusion (alkaline or acid in reaction) 
and in pure distilled water — media quite free from 
auxetics. The real agent which is instrumental in 
causing' exeystation is an enzyme which digests the 
endocyst, and thus allows the organism to swim out 
into the sjurrounding medium. As is well known,' 
Colpnda CHcullus is an organism of wide distribution 
and of common occurrence in ponds and in infusions 
of hay, Ike. It can frequently be found among rotting 
grass and decaying veget.ation ; situations in which 
the products of organic decomposition and bacterial 
putrefaction would be plentiful, yet the cysts of this 
organism can be caused to rupture and yield their 
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(t) Normal fine weather record (2) a mild dust-^torm ; (3) a severe dust-storm. 


large hollow vessel with a fine wire gauze bottom; 
and (3) a pair of insulated spheres to serve as dis- 
chargers. The hollow vessel generally used was a 
five-gallon petrol tin sifpported upon an insulated rod 
at a distance of about 20 cm. above the ground, and 
directed with the open end towards the onrushing 
dust. Much of this dust is carried through, but a 
considerable portion is retained, and any charge it 
may possess is given up to the vessel. This charge 
was invariably positive. 

The radium-coated conductor, however, took the 
negative potential of the current of air blowing past 
it, so that the two balls acquired opposite charges, 
and a torrent of sparks as continuous as that furnished 
by an induction coil passed between them. On some 
occasions the sparks reached a length of 1-5 cm., 
showing that the potential difference between the 
conductors must have been at least 40,000 volts when 
the apparatus was set up on the open vejy. 

An ordinary vacuum tube having a radium-tipped 
wire attached to an electrode, the other electrode being 
earthed, will light up brilliantly during the passage 
of a dust-storm. A brush discharge is seen to proceed 
from the electrode and the shape of the brush makes 
it quite clear that ^positive electricity is escaping from 
the earth into the atmosphere. 

W. A. Douglas Rudge. 
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contents in active condition when incubated in pure 
water. 

I would therefore suggest that it is unsafe to infer 
that because auxetics may serve to induce cell-repro- 
duction in certain cases, they may be necessary in all. 

The winter spores of Polytoma and the resting 
(dauer) cysts of Colpoda are not perhapvS quite com- 
parable, but I may point out that Colpoda most fre- 
quently encysts in the condition of t|ie resting cyst, 
and that therefore if auxetics are necessary at all 
they ought to be required for exeystation from this 
condition. v 

An account of my investigations on this subject will 
shortly be published. T. Goodey. 

Rothamsted Experimental Station, Harpenden, 
Herts, Mmch 4. 

The Spectra of Heon, Hydrogen, and Holium, 

In a letter published in Nature of March 6, Prof. 
Fowler pointed out that a series of “ parallelisms ” 
that we gave of lines in the spectra of neon and 
hydrogen were probably coincidences, and could not . 
be taken as evidence of identity. We are sorry that 
we did not make our meaning plainer, in our letter 
in Nature for February 27, for we did not mean that 
the lines we compared in the two spectra were 
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ichntical. The numbers we used were by Watson, 
and both spectra were measured from plates produced 
by the same instrument, and, of course, measured by 
the same person ; thus experimental error was 
eliminated so far as possible. We were, however, in 
hope that possibly some similarity in atomic com- 
plexity might be argfued from this “parallelism.** 
But on talking: the matter over with Prof. Fowler, 
whoso knowledge of the subject is far greater than 
ours, we sec that the evidence is not sufiicient to 
justify any siu'h assumption of similarity in the 
atomic complexity of these two elements, and we 
must therefore with regret abandon the idea. * ' 

J. Norman Collie. 

Hubert S. Patterson. 

Mountain Stream Tadpoles in Natal. 

Some readers of Nature will be interested to learn 
4'that tadpoles with large suctorial oral discs, enabling 
Iheir possessors to adhere firmly to the rocks and 
boulders of mountain streams, have recently been dis- j 
covered at Krantzkloop, in Natal, at an elevation of I 
about 1500 to i( 5 oo ft. They were found by the Rev. j 
Fr. P. Boneberg, of Mariannhill, who kept them 
alive for some time, and observed their peculiar leech- 
lik(' habit of sticking to one’s fingers or to the sides 
v>f the vessel in which they were contained. Similar 
tadpoles have long been known from mountain streams 
in Borneo and other parts of the East, but so far as 
I can ascertain have not previously been recorded from 
Africa. However, the Natal tadpole belongs to the 
family Cystignathidafc (genus Helcophryne), whereas 
those of the Oriental region belong to the family 
Ranid^, so that the adaptations are no douBt quite 
independently evolved. A description of this tadpole 
will be given in the next issue of the Annals of the 
Natal Museum. John Hewitt. 

Albany Museum, Grahamslown, SoutJji Africa, 
February i. * * 

I In his recently published account of the Batrachia 
of the Abor expedition, Dr. Nelson Annandale directs 
attention to some of the tadpoles (from Himalayan 
streams) which adhere to stones at the bottom or 
sides, and even in the vicinity of waterfalls. The 
majority adhere by their lips, which may be mon- 
strously developed. In some other species a sucker, 
quite separate from the lips, and not homologous 
with the sueker that many young Batrachian larvae 
possess, is found on the ventral surface, doubtless for 
the same purpose. It is interesting to note that some 
fishes have similar adaptations for adhesion. — Ed. 
Nature.] 

/A^ TER^i A TIONA L TIME A ND WE A THER 
RADIQ-TELEGRAPHIC SIGNALS. 

TT is to the French Government that the world 
^ is indebted for the institution of an inter- 
national conference on the radio-telcgraphic dis- 
tribution of time and weather signals. So long 
ago as 1908 the Bureau des Longitudes suggested 
a series of hourly signals from, the Eiffel Tower 
for the determination of longitudes, and this ser- 
vice was brought into active operation in 1910. 
The great success which the service met with 
called for a more universal use of it, and th this 
end the French Government invited a certain 
number of foreign Governments to send delegates 
who had studied the problem of radio-telegraphy 
from the point of view o^time and the determina- 
tion of longitudes. 
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j In October of last year such a conference was 
I assembled, and programmes were formulated and 
I resolutions passed with the object of prepiiring the 
*j way for the distribution of time and weather 
I s^nals at stated hours from niir^erous selected 
I stations suitably situated over the globe. 

The outcome of this, the first international con- 
ference convened for this purpose, was a series of 
very important resolutions, but reference will only 
be made here to those that deal with the inter- 
national time and weather signals. It may be of 
interest briefly to describe in the first instance 
I samples of two signals that are being daily dis- 
I iributed at the present time, in order that the 
reader ma^'tcompare them with the full inter- 
national system which will be brought into opera- 
tion on July I next. 

Our purpose wa'Il be served if those sent out 
from the Eiffel Tower, Paris, and from Norddeich- 
Wilhclmshaven be alone considered, as these will 
show the different procedures adopted. To take 
the French signals first as recorded by a receiver 
in London. From this station morning and even- 
ing signals are transmilled, and at each trans- 
mission three separate “minute” signals are sent. 
Thus in the morning the obKerver can hear the 
tap from the pendulum clock in Paris at 
loh. 45m. os., I oh. 47m. os., and loh. 49m. os., 
and in the evening at 23h. 4sm. os., 23h. 47m. os., 
and 2311, 49m. os., the clock indicating Greenwich 
mean time. In order to warn those who intend to 
receive the signals wherever they may be, a cer- 
tain procedure is adopted which is the same for 
both morning and evening transmissions. This 
I procedure is as follows 

Let us suppose that we wish to correct our 
watch and therefore require to hear the morning 
signals. At about loh. 40m. one sits by the 
receiving apparatus with the telephone fixed on 
the head, the coils set for the wave-length in use 
(about 2000 metres) and the detector adjusted, and 
waits for the preliminary signals. It may be 
mentioned here that the noise heard is of a power- 
ful medium note, and the operator transmits the 
individual signals quite slowly so that they are 
easy to decipher. ^ 

’ The first sounds to he heard are the signal 
ta-te-ta-te-ta repeated three times, which 

is a “call” signal in Morse preliminary to every 
transmission. Then follows which means 

(s), a signal to separate the “call” froifi that 
which follows. The operator transmitting then 
sends out the following in Morse : — 

*' 

PARIS O i) s c r V a 

t n ire 

(tloul)le dash) 

s i g n a u X h raj 


The last four signals indicate “wait,” repeated 
four times. 
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The loregoing^ announcement is the preamble 
preliminary to the time signals. 

At loh. 44m. os. a series of longs or 
\‘c., arc transmitted, ceasing at loh. 44m# 55 ^-* 
then there is s^ynce for some seconds, and exactly 
at loh. 4501. os, a single “ short ** is heard. 

A whole minute is then allowed to elapse with 
no signal at all, but at loh. 40m. os. a new series 
of signals is commenced-.. &c., until 

loh. 46m. 55s. is reached, when again there is 
silence for a" few seconds, and then a short tap at 
exactly loh. 47m. os, . Another minute of silence 
is then allowed to pass, and at loh, 48m. os. 
a different series of signals is commenced 
.................. terminating ahoufk^ioh. 48m. 

55s., when after a few seconds’ silence the single 
tap that follows indicates exactly loh. 49m. os. 

Thus it will be observed that the hearer has 
not only three opportunities of correcting his time- 
piece, but if by chance he missed the Hrst signal at 
I oh. 45m. os. he can identify the other minutes 
by the different signals which precede them. 

In the case of the German signals transmitted 
from Norddeich-Wilhelmshaven, at about 12 
o’clock midday and 10 o’clock in the evening, the 
procedure is quite different. The first notifica- 
tion is the transmission of a series of V’s thus, 
&c., to give the hearers a chance to 
tune their instruments to the wave-length in use 
(about 1750 metres) if not already in adjustment. 
Tha ‘*call ” signal - is then sent out, followed 
by the “call signal” of the station transmitting, 
namely, Norddcich, thus "j^" "JJ*. The fact 

that Greenwich mean time'^is being sent is given 
in the next signal in the form ' "z*' 

where MGZ indicate Mittel Greenwich Zeit. At 
iih. 58m. 38s. the signal or attention is 

repeated, and then follows the following series of 
signals : 

Commencing at xih. 58m. 46s., a tap is heard 
at every second until iih. 58m. 50s, is reached; 
then a short pause is made, and another series of 
taps from |ih. 58m. 56s. to iih. 59m. os.; again 
another pause, and a third series from iih. 
59m. 6s." to nh. 59m. ^s. Then follows a longer 
pause, and a similar series df laps is heard for 
each of the intervals iih. 59m. 36s. to iih. 
59m. 40S., iih. 59m. 46s. to iih. 5gm. 50s., and 
nil. 59m. 56s. to i2h. om. os, A few seconds 
after the last tap the signal - . - . indicating the 
end of transmission is given. 

The above two examples show what very dif- 
ferent systems^re in use for the distribution of 
time by radio-telegraphy. They serve further to 
indicate that unless some international scheme is 
at once brought into operation, many other 
different systems may be added. 

The Paris International Conference has thus 
stepped into the breach at the right moment and 
brought out scheme which wilUbe universally 
adopted and commenced on July i of the present 
^'ear. 

It is proposed for the international scheme that 
Greenwich time should be used throughout, and 
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that the time signals should be transmitted at exact 
hours. It was further arranged that there should 
be no overlapping, t.e. that no two stations should 
send out signals at the same hour, and that the 
same wave-length (about 2500 metres) . should be 
universally adopted. 

A preliminary list of stations that will be in 
active operation by July 1 is as follows, and the 
times at which they will transmit their signals are 
added : 


Paris 

San Fernando (Brazil) 

Arlington (U.S.A.) 

Manilla 

Mogadiscio (Italian Somaliland) 

I'inibuctLi 

Paris 

Norddeich-Wilhelmshaven 

.Sati Fernando (Brazil) 

Arlington (U.S.A.) 

Massowah (Erythrea) 

San Francisco 
N orddt ‘ ich- W’ i 1 he 1ms ha ve n 


Greenwich civil time. 
Hours 

o (midnight). 

2 

3 

4 (provisionally). 

4 

6 

10 

12 (midday), 

16 

17 

18 
20 
22 


Since September i, 1912, radio-telegraphic time 
signals have been daily sent out from Clioshi, on 
the eastern shoi^e ol Japan. They are transmitted 
at 9 p.m. Japanese standard time, uc. at Green- 
wich noon. This station will no doubt adopt the 
international scheme. 

An important part of the scheme that is desired, 
and will ultimately no doubt be accomplished, 
is that both a day and a night signal can be 
received* at any point on the globe; 

Now as to the method which will be adopted 
for distributing the exact time at all transmitting 
stations. 

To make the system'/quitc clear, the accom- 
panying ifigure (Fig. i},: taken from the report 
of the conference as recorded in the Comptes 
rendm (November 4/'i9i2, No. 19, vol. c}f.y 
p. 872), is shown. "Tile reader is supposed to 
commence the time, reckoning from the innermost 
portion of the spiral. 

At three j^inutes before the hour-- that is, at 
any hour at which the signals are intended to 
distribute the time~the transmitting operator 
sends out a series of successive similar pre- 
liminary signals, a repetition of the letter X in 
Morse These commence at 

the beginning of the 57th minute, and con- 
tinue until 57m. 50S. has been reached. Then, 
beginning at the 35th second, three longs are 
given at intervals of one second, each long lasting 
one second. In the 58th minute a short (lasting 
for a quarter of p, second), preceded by a long 
commencing two seconds before, heralds every 
tenth second, and at the 55th second three longs 
as before are signalled. During the 59th minute 
two Hbngs, preceding the quarter-second tap at 
every tenth second, are transmitted, and this 
minute concludes as before with the three longs at 
seconds intervals. 

By following the spiral outwards and noting the 
positions of the longs Jhid shorts in relation to 
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the divisions ti» seconds on the outer circle, the 
system can be easily understood. 

It will thus be seen that each shoil?^ signal or 
tap will give the receiver a chance of comparing 
his clock, and the dissimilar preliminary signals 
will inform him whether the minute involved ffe 
the s8th or 59th. 

When all stations brine* this excellent and very 
simple system into operation, it will be most easy 
for anyone unacquainted even with the Morse 
alphabet to check their clocks correx:tly. 

Now while the above arrangements as regards 
the distribution of time will come into force on 
July I next, the questions as regards the type of 
weather messages, which will be transmitted 
directly after the time 
Signals have been sent 
out, are not yet settled. ^ 

lliere is little doubt, 
however, that each trans- 
, mitting station will send 
out a general description 
of the air movements 
over a wide area of 
which the station is about 
a centre, and also some 
definite data as regards 
certain specified stations 
useful for that area. 

At the present time 
both Paris and Norddeich 
send out such messages, 
and it may be of interest 
to describe the proce- 
dure now followed at the 
former station, for it 
is probable that little, 
if any, change will foe 
made with regard 
the system there in., 
vogue. 

Let us suppose that 
the time signals . at 
loh. 45m. os., loh. 47m. 
os., and loh. 49m. os. 
have just been trans- 
mitted from the Eiffel 
Tower, then there follow 
immediately after them 
the Weather signals. It 
may be mentioned again 

that the signals are sent througli quite slowly, 
so that with a little practice they can be easily 
recorded and deciphered. 

A typical message received in London 
January 28, 1913, ran as follows : 


Then follow the signals : 

..... (end of transmission). 

.... .... (FL repeated several times, which 
denote -Eiffel Tower). 

‘And lastly 
...... (end of work). 

The above message has been divided into four 
sections and marked (a) (h) (c) (d), in order to 
show that (h) is simply a repetition of (a), and that 
(d) is a repetition of (c), only sent in brief, i,e. 
“V** corresponds to “venj,"’ “m** to “ mitres, 
‘‘ss ’’ to “ stationnaire,^* &c. 

In deciphering the message only (a) has to be 
considered, •because (c) explains itself, being the 



(I'lQ, — Diagram to illustrate the international system of radio-telegraphic time signals whieh will conic 
into operation on July i of this year. 
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(ft) =BCM = R.5iooo^ V. 49I424«*0.55 i 633 = 

C.6 21812 — H.653043 ~ S.46207 = 
Pression basse ouest Europe elev^de norcl = = 

(<^) R. s rooa= V.49I424=0.55 i633 = 

C.62 1812 = H.653043 = S. 46207 *= 

Pression basse ouest Europe elevee nord — 

.(r) Paris 9 mitres stationnaire sud croit pression 
75S stationnaire ciel convert = 

(d) V. 9 m ss sud cc pp 758 .ss ciel convert ' 
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general weather conditions at Paris stating the 
velocity of the wind in metres per second, direc- 
j,^ion of wind, pressure in millimetres, and state of 
i sky. At 3 p.m. each afternoon a similar message,^ 
stating the meteorological conditions at Paris is 
transmitted from the Eiffel Tower. 

With reference to (a), then, the message con- 
tains information relating to (i) atmospheric pres- 
sure, (2) wind direction and force. {3) the state 
ol the sea, in code from the following six stations : 
Reykjavik (R), Valencia (V), Ushant (Ouessant) 
(O), Corunna (C), Horta (H) (Azores), for 
7 a.m. ; and for St. Pierre (S) (Miquelon, New- 
foundland) for the preceding 8 a.m. (see Fig. 2). 
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The coded part of the nu‘ssaj4e is t^iven in seven 
groups. I'he first f^roiip, HCM, stands for the 
Bureau Central Meteorologiquc, and indicates the 
source of the information. The above-named 
stations are indicated )>y the single letters printed 
in brackets above. 



Fig. 3.-- Chart showing the positions of the st.itions neighbouring the North j 
Atlantic, the meteorological conditions at which arc daily transmitted 
by radio-telegraphy from the Eiffel Tower, (See text for names of 
stations indicated.) 

TIic first two figures in each group indicate the 
barometric pressure in millimetres, it being under- 
stood that 700 mm. should be added. The next 
two figures represent the wind direction in points 
of Ihc compass as follows : — 

Code No. 32 j 02 04 j 06 ; 08 10 I 12 j 14 
Direction N | NNE i NE; ENK ! E ESE | SE SSE 

The fifth figure denotes ^le \^iiid force on a 
scale ranging from o, a calm, to 9, a hurricane. 
The sixth and last figure shows the state of the 
sea, a ‘'calm** being denoted by o and “tre- 
mendous ” by 9. 

In the case of Reykjavik and St. Pierre, the 
sixth figure is omitted, no reports for transmis- 
sion being available. 

It sometimes happens that when the messages* 
are being sent out from the Eiffel Tower, some 
of the data for some of the stations have not been 
received by the Bureau Central M^tcSorologique, 
and therefore’ cannot be transmitted. In these 1 
cases the signal or X is substituted for j 

any unknown figure. 

The following statement gives a full translation 
of the message marked (a) given previously, the 
code letters and figures being given In the first, 
third, fi|th, seventh, and eighth columns. | 
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Bureau Central MiH^orologique, 




1 Barometer 


Wind 


Se. 

I.ettei 

Station 









1 


1 ) 

red ion 

Force 
Scale 0- ^ 

Scale 

R 

Reykjavik 

Is. 

751 

00 

N 

0 


V 

V'alc'ncia 

49 

749 

14 

SSE 

-2 

4 

() 

Ouessanl 








(Ushanl) 

55 

755 

16 

S 

3 

3 

C 

Corunna 

62 

762 

18 

SSW 

I 

0 

H : 

I lorla 








(Azores) 

65 , 

765 

30 

NNW ■ 

4 

3 

s 

Si. J^ierre j 

46 

746 

20 

sw 

7 



Low pressure 

west K 

urope 1 

to the i 

north. 



It is impossible to overestimate the great valuO ^ 
such messages can be to outward and homeward 
bound ships that receive them, for instead of 
|4 having to gauge the approaching weather condi- 
tions from their own isolated observations they .. 
can 'form a far more accurate judgment by the 
deductions from the radio-telegraphic data. 

While the distribution of time and weather 
signals will be of geheral utility, perhaps its most, 
important value will be fell by sailors. Cut off 
from all shore communica*tion with the except Ton 
of wireless, they will he put on nearly the same 
equality as land stations when the international 
systenf is in full swing. 

William J. S. Lockvlr. 

NOTES. 

In the King’s Speech at the opening of Parliament 
on Monday reference was made to the following 
matters, among others, to be brought forward during 
the session : — A guarantee ifrom the Imperial Ex- 
chequer pf a loan by the Government of the Sudan 
for the development therein of the industry of cotton- 

J 16 I iS 22 24 I 26 30 

I S ! SSW sw'l WSW I W I WNW NW I NNW 

growing; proposals for the better care and control of 
the feeble-minded and for the further restriction of the 
industrial employment of children; proposals for the 
development of a national system of edivcation. In 
the course of his comments upon the last-named 
subject, Lord Crewe remarked, in the House of Lords, 
that it is not the intention of the Government to 
endeavour to force through Parliament in this session 
a vast mcqsure dealing with national education, 
r But in view of «what has fallen from the Prime 
Minister, and also in view of the observations made 
by the noble and learned lord on the Woolsack at 
Manchester in the beginning of January, which were 
the sequel to a close inquiry into the subject, we think 
it is quite proper to place the country in possession 
of the general lines of our intentions during the 
coming session, although 1 do not suppose that we 
shall be able to proceed very far towards getting them 
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carried into law. We have not embarked on the 
consideration of the question without counting- the 
cost or without realising that it will be necessary to 
provide more, than is provided at present out of 
national funds towards the cost of education.” 

Dr. Dud/vm Clerk, F.R.S., has been elected a 
m(‘nil)er of the Athenaeum Club under the provisions 
of the rule which empowers the annual election by 
the committee of a certain number of persons ‘‘of 
distinguished eminence in science, literature, the arts, 
or for public services.” 

The Trustees of the Indian Museum have appointed 
Dr. N. Annandale as their representative at the Inter- 
national Congress of Zoology, to be held at Monaco 
this month. 

The ninth Internation«al Physiological Congress will 
be held at Groningen on September 2-^6 next, under 
the presidency of Prof. H. J. Hamburger, professor 
of physiology in the University of Groningen. 

Mr. David S. Prentice, superintending inspector, 
has been promoted to the post of chief inspector of 
the . veterinary branch of the Department of Agricul- 
ture and 'rcchnical Instruction for Ireland. 

The death is announced' at Paris, at sixty-nine years 
of ago, of M. A. M. Picard, vice-presid(.'nt of the 
Council of State and an honorary member of the 
Institution of Civil Engineers. M. Picard was the 
author of several works on engineering subjects, and 
many comprehensive reports upon the achievements of 
arts and industry at the close of the niiu'teenth century 
and after. • • • 

At a meeting of the council of the British Asso- 
ciation, hold on March 7, a vote of condolence with 
Lady White on the death of Sir William White, presi- 
denl-clect of the association, was passed. TJ-ie presi- 
dency for the forthcoming meeting in Birmingham 
was considered, and subject, under the rules, to 
ratification at an extraordinary meeting of the council, 
to be held on April 4, Sir Oliver Lodge, F.R.S. , will 
bo nominated as president. There will be a meeting 
of the general committee on the same day to make 
the election. I 

America has lost a bacteriologist of great promise 
by the death, in his forty-fifth year, of Dr. P, H. 
Hiss, jun. , After graduating in arts at Johns Hop- j 
kins and in medicine at Columbia, he was appointed 
in 1895 assistant in bacteriology at the College of 
Physicians and Surgeons at Columbia University. 
From that post he was promoted successively to an 
instructorship, adjunct professorship, and, Jn 1906, to 
the full professorship in that subject. Dr. Hiss was 
joint author of a widely used text-book of bacteriology, 
and had also published a series of technical studies. He ^ 
was best known by his methods of detecting typhoid 
bacilli, and by his use of the leucocyte as a cure for 
pneumonia and erysipelas. I 

I 

A MARBLE bust of the late Mr. Brian Houghton 
Hodgson, executed by Thornycroft in 1844, has been 
presented by his widow to the British Museum 
(Natural History). The bust, of which a photograph 
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I is given in Sir W. W. Hunter’s ‘‘Life of Hodgson,” 
represent.^ Hodgson, who died in 1894, at the age ©f 
forty- four. By the gift of his natural history and 
anthropological collections made while British Resi- 
dent at Khatmandu, in the first half of last century, 
j and subsequently \vhile living privately at Darjiling, 

I Hodgson greatly enriched the mus(*um, and it is thore- 
for(‘ appropriate that his bust should find a home in 
I the building, Vhere it is to be placed, we believe, 
i alongside that of Dr. (h*ay, at the entrance to the 
!• Upper Mammal Gallery. 

» • 

[ The Franklin Institute, Philadelphia, acting 
through it.s (‘oinmiftec on science and the arts, re- 
cently made* the following awards of the Elliott 
Cresson gold medal, the highest in the gift of the 
institute Dr. C. P. Sleinmet;;, of Schenectady, New 
York, in recognition of suercssful application of 
.analytical method to the solution of numerous 
problems of first pr*aetiral importance in the field of 
electrical engineering ; Fmilc' Berliner, of Washing- 
ton, D.C., in rt'C'Ognition of important contributions 
to telephony and to the science and art of sound- 
reproduction; Dr. I. R.'inclolph, of Chic'ago, 111 ., in 
recognition of distinguished achievcmient in the field 
of civil enginc'eri ng ; Lord Raylt^lgh, O.M., in recog- 
nition of extended researc hes of signal importance in 
physical science; Sir William Ramsicy, K.C.B., in 
recog-nition of numerous discoveries of far-reaching 
importanc'c in the science of cdiemistry; Prof. Emil 
Fischer, of Berlin, in recognition of numerous con- 
rributions of fundamental importanc^e to the science 
of organic '?lnd biological chemistry. 

One of the largo.st of thej great scientific and indus- 
trial congres.ses is to be held in London in the early 
part of June, 1915. This is the sixth International 
Congress of Mining, Metallurgy, Applied Mechanics, 
and Practical Geology. These congresses take place' 
at intervals of five yc\ars, and the last, which was 
brilliantly successful, was held at Diisseldorf in 1910, 
previous congresses having been held in Paris and 
Li^ge. The attendance at the Diisseldorf Congress 
was more than 2c^oo, and it is anticipated that the 
atlcmdance in London in 1915 will be equally large. 
An influential committee has been formed to make 
the necessary arrangements, and the movement is 
being actively supported by the University of London, 
Imperial College of Science and Technology, Geo- 
logical Society of London, Institution of Mechanical 
•Engin(*crs, Iron and Steel Institute, Society of Chem- 
ical Industry, Institution of Mining Engine#s, Insti- 
tution of Mining and Metallurgy, Institute of Metals, 
South Wales Institute of Engineers, Cleveland Insti- 
tution of Mining Engineers, West of .Scotland Iron 
and Steel Institute, Staffordshire Iron and Steel In- 
stitute, Shefticld Society of Engineers and Metall- 
urgists, and by numerous firms interested in the ’ 
various industries represented. 

The winter, as comprised in the period for the 
thirteen weeks ended March i, is shown by the 
Meteorological Office to have been mild, wet, and 
somewhat sunless over the entire area of the United 
Ixingdom. The excess of temperature was greatest in 
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the south-eas't of England » where the mean for the 
period wav above the average. In the Midland 
Counties tind in the (’ast of England the mean tem- 
perature was 2'^ above the average. The heaviest 
rainfall for tlic* wint(T w'as 14-90 in, in the west of 
Scotland, which was followed by 14-70 in. in the 
south of Ireland, and 14*58 in. in the south-west of 
England. The greatest excess of rain was 32 per 
cent, above the average in the south-w'cst of England, 
and about 25 per cent, in excess in the Midland Coun- 
tios, the south-east of England, and in the north and 
south of Ireland. The 'sunshiiu* for the winter w’as 
sixty hours deficient in the east and west of St'otland, 
but only about twenty hours deficient Ki the south- 
east of England. The temperature for the winter of 
was about equally in excess to that of the 
recent winter. The excess of the rainfall was every- 
where greater except in the north of .Scotland, where 
in 1911-12 there was a deficiency. In the south-west 
of England the aggregate rainfall in the winter of 
1911-12 \vas 16-36 in., which was 5-29 in. more than 
the average. The duration of bright sunshine was 
also everywhere deficient in the winter of 1911-12, 
except in the north of Sf-olland. The characteristics 
of the last two W'into-’s w^ere very similar over nearly 
the w’hole of the United Kingdom. 

The ninth International Zoologiial Congress will 
be held at Monaco, undqr the presidency of H.S.ff. 
the Prince of Monaco, from Tuesday, March 25, to 
.Saturday, March 29. , The congress this year appears 
to be specially attractive, there being up th^- pre- 
sent time above 500 membe^rs who have enrolh'd. 
Besides special communiiations which are to be mad'- 
in the seven sections of the congress, questions of 
general interest will be discussed at the early meia- 
ings. One point the zoologists are specially asked 
to disi'uss, and in some way agree upon, is concerning 
the use of generic and specific names, as to whether 
in all cases zoological nomenclature should he given 
absolutely to the original generic and specific name, 
or whether exception should be made in certain time- 
honoured generic and specific names w'hich are 
thoroughly familiar to every zoologist, , No lengthy 
excursions are arranged, but there will be receptions 
held at the Oceanographical Museum, "at the palace, 
and in other places in the principality. Included in 
the programme is a fete performance at the opera. 
The fee for attendance is 25 francs, and application 
.should be made at an early date for particulars re- 
garding j^tel accommodation, &'c.. to the secretary, 
whose across until March 15 is Prof. Joubin, Oceano- 
graphical Institute, 195 Rue Saint-Jacques, Paris, 
and afterwards the Oceanographical Museum, 
Monaco. ^ 

In the February issue of Man Messrs. M. Long- 
worth Dames and T. A. Joyc<; describe a remarkable 
steatite relief acquired by the British Museum from 
the Swat Valley, on the north-west Indian frontier. 

It represents in a most artistic way the famous story 
*of King Sivi, who saved a pigeon from a hawk, and 
to compensate the pursuer cut off pieces of his ow'n 
flesh equal in weight to the bird. This is the only 
known representation of the story, and the acquisition 
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of the relief i& particularly interesting because, accord- 
ing to the Chinese Buddhist pilgrim, Hiouen Tsang^ 
A,soka built a stupa in the land of Udyana, the modern 
Sw'at Valley, to commemorate this incident. The 
discovery of the relief will now probably give a hint 
as to the position of the stupa. The writers point out 
that this story is also localised in the Indus Valley^ 
and, being imported into Europe, was po.ssibly the 
origin of the legend which formed the basis of “The 
Merchant of Venice.” 

I Referring to Prof. R. T. Hew'lett’s article on the 
pasteurisation of milk, published in our igsue for 
February b last (vol. xc., p. 623), ‘‘Paterfamilias” 
sends an account of a method of preserving milk he 
has found successful. The plan, which Prof. Ilcwdctt 
considers very good, was to put the milk in an, 
earthen w'are bottle with narrow nock, and to keep 
the bottle in a boiling water bath for tw'enty or thirty 
minutes, .according to the size of the bottle. While 
still in tlv‘ bath, a rubber .stopper wdth a thisti 
funnel .stuffed wdth cotton-wool was in.sorted in the 
neck and the bottle removed. As pointed out, how'- 
ever, in Prof. HewletPs artich*, even with the pre- 
cautions adopted by ‘’Paterfamilias,” in hot weather, 
unless cooled after treatment,* the milk is licable to 
undergo very undesirable changes. 

We have bi'cn favoured with a cutting from The 
Dailv Malta Chronicle of February 17, in which Mr. 
N. Tagliaferro, who has for some time been collect- 
ing fossil bones from a rock-fissure at Corradino, 
records the. discovery of a . large . series of remains of 
;iant land-tontoises. Most of these, it is stated, are 
vfer.abic to Testiido robust a, and the smaller T. 

I spratti of Leith Adams. One of the specimens is, 
however, asserted to indica^te a tortoise nearly half as 
largi* again as the biggest described example of tSe 
I former, f^nd may, it . Is suggostedi represent a third 
' species. These and other remains have been deposited 
n the nuisi'um at Valletta, and will, no doubt, be 
I fullv described in due course. 

It i.s announced in the Frbceedings of the Phil- 
adelphia Academy for DecembeiS 1912, that the w’ork 
4 rendering the library and museupi fireproof, w^hich 
was undertaken through the aid of the Common- 
wealth of Penn.sylvania, has at length Ix en completed. 
'\s the library of natural history works is stated to be 
he largest in x\merica, while the museum is particu- 
arly rich in type specimens, the importance of the 
achievement can scarcely be overrated. New quarters 
have been prepared for the entomological department, 
kvhich are stated to meet all ^the requirements of 
evorkers; the department is devoting special attention 
.0 the economic a?jpccts of entomology and the etio- 
logy of diseases due to insects. 

In the Natunvissenschaflliche Wochenschrift (xii., 

5, February 2, pp. 65-69) Mr. H. Nachtsheim gives a 
/aluable summary of observations and experimental 
vork on the reproductive cycle of Rotifers. Most of 
:he work has been done on Hydatina senta, and the 
greater part of his paper deals wdth this species. He 
eviews the earlier work of Maupas and Nussbaum, 
ihortly summarises that of Punnett, and then dis- 
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cusses at g^reater length the experiments of Whitney 
^and A. F. Shull, who have sought to determine what 
are the intrinsic and extrinsic factors which bring 
into existence male-producing and female-producing 
parthenogenedc females. It is concluded that while 
in many Rotifers, as Lauterborn has shown, there is 
a fairly regular cycle, in Hydatina external conditions, 
especially the chemical condition of thci water, have 
much greater effect, perhaps because Hydatina lives 
in small pools which are njiorc readily affected by 
environmental factors. Little is said about cyto- 
logiral observations, and the work of Lenssen, whicli 
is probabij^ only in apparent contradiction of the later - 
observations of Whitney, is not mentioned. Other- 
wise it appears to be a very complete and compact 
^tnmary of our present knowledge of the subject. 

Pkof, G. Ki.ecs has forwarded a' reprint of his 
recent important paper^(Fcr/mn(//. d. iiat.-med. Vet., 
*I,leidelbcrg, 1912) on the morphology and phylogeny 
the Peridinea?, a group of Protista which has in 
n ceiU years n?ceived a vast amount of attention on 
account of the important part which th^se organisms 
play in the phytoplankton of both salt and fresh 
water. In this paper the autlior describes a number I 
new genera which arc of remarkable interest as ! 
cfinnecting up the typical Peridinea:* with the Flagel- 
livte group Cryplornonadlna, and showing also that i 
on the other hand the Peridinc.x have appjv*ently ' 
given rise to Alga-like forms characterised by gradual 
loss of motility, and the development of resting colo- 
nies showing vegetative cell-division. He also dis- 
cusses the possible . affinities between the Peridinea? 
and certain groups of AIgse (Diatomca*, &c.), *and of 
Protozoa (hrfusonu, ciliata 'And Radiolaria), and repre- 
sents his views in a diagrammatic “ family tree.” 

The last number of the Bulletin of the Seismological 
Society of America contain^ two short Accounts 
by Mr. G. A. Clark and Mr. A. G. McAdic of the 
(•ruption of the Katmai volcano in Alaska last June 
(vol. ii., pp. 226-229, 236.-242). ' ^he volcano is a 

rather insignificant pealc, less than 5000 ft. in height, 
and, before last June, was siipposed to be extinct, 
d'he eruption began on June 6 at about 4 p.m., and 
was seen by several observers on the island of Kodiak, 
.at a distance of seventy-five miles. A heavy fall of 
ashes took place during June 6 and two following 
days, but ceased gtbout three days later. The town 
of Katmai, which was explored on June 14, was found 
to be, bur led in ashes to a depth of three or four feet, 
and on Kodiak island the thickness of the layer of 
ashes was more than a foot. Further eruptions 
occurred during each of the next four months, those ' 

August % and October 25 being ^f sonic violence. 

The useful report on the state of the icc in the 
Arctic seas during 1912, published by the Danish 
Meteorological Institute, is of more than usual in- 
terest in view of the abnormal conditions which 
obtained in the North Atlantic in that year. It in- 
cludes, as before, monthly summaries prepared from 
all reports received, and charts showing the condition 
of the ice during each of the months April-August. 
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The winter of 1911-12 tvas on the whole mild In tin- 
region of Bering .Strait and in Greenland, but cold 
ill the European Arctic seas; in the White Sea there 
was much ice until the first half of June, and the 
Kara Sea seems to have been unapproachable all 
through the summer. In Barents Sea the edge of 
the ice throughout the summer was more westerly 
and .southerly than usual. The coast of Iceland was 
quite free during the year, but the edge of the ice 
was not far off the northern shore. Vessels were able 
to put into Angniag.salik (Ea.st Greenland) about the 
third week in July, owing t<f there being no great 
drift southward of the vast masses of ice further 
north; a possible’ result may be a heavy drift this 
year. The conditions along the west coast of Green- 
land were about normal. Only few reports fromJ% 
Bering Sea ajid Strait were received, and none from 
the Beaufort Sea. On this account the institute 
makes an impressive appeal for more cooperation in 
its important work; 'during the year in question the 
I available information was almost entirely received 
> from Norwegian and Danish sources. The proposed 
publication by the Meteorological Office in its Weekly 
j Weather Report of observations respecting the state 
j of the icc off the east coast of Ni^th America during 
I this season, received by wireU.’ss message.s from the 
, whaler Scotia, which has been chartered by the Board 
I of Trade in conjunction with the North Atlantic steam- 
ship line's, will be an important step in the direction 
of the appeal of the Danish Meteorological Institute. 

From the Rendiconti of the Royal Lombardy Insti- 
tution we learn that lh(? prize for airshipte, which was 
founded by the late Dr. Cagnola long before the days 
of aerial navigation, has again been unawarded, as 
has, indet'd, been the case during practicably the whole 
period of dev(*lopment of modern airships and dirig- 
ibles. The report of the refc'rc'os on the work sub 
mitted by the .solitary competitor, coupled with the 
absence of other competitors, .seems to indicate that 
Italian aeronauts, as well as others competent to 
submit Italian, French, or Latin accounts of their 
siicces.sful experiments, arc deterred from making any 
serious effort to compete for the prize, and^this for 
some reason or other which is doubtless well known 
to them. The object which Dr. Cagnola had in view 
has been attained quite independently of his benefac- 
tion, and it is surely unfortunate that the latter has 
signally failed to further this end. 

Postage stamps do not often afford material for 
scientific discus.sion, but an interesting point* is men- 
tioned by Mr. Sam S. Buckley in his book on the 
marginal varieties of the Edwardian stamps of Great 
Britain (published by Osw'ald Marsh, London), in 
connection with a change that was initiated in the 
autumn of 19 ii in the mode of perforating the new 
English issues. Until then the horizontal and vertical 
perforations were at the same distance apart, namely 
14 in 2 centimetres. It was found,- however, that the 
stamps would not tear well along the horizontal lines, 
and the explanation was that in machine-made paper 
the fibres have a tendency to lie in certain directions, 
thus making the resistance to tearing unequal in 
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*cnt directions. A remarkable result of these 
experiments was the conilusion that the resistances 
could he equalised hy using fifteen perforations hori- 
zontally to fourteen vertically, the extra perforation 
making all the difffTence. 

We have lai'eived a copy of a new illustrated cata- 
l()gue of physical apparatus issued by Messrs. F. E. 
Th'cker and Co., Hatton Wall. E.C. It is a substan- 
tial quarto volume of more than a thou.sand pages, 
and covers most of the apparatus, from millimetre 
scales to electric motors, likely to be used in a physical 
laboratory, while the requirements of the engineer and 
miner are not forgotten. Some of th(‘ newer appa- 
ratus is described in detail, and instriiclions as to its 
^use are given, as, for instance, in the case of the 1 
Ilunsen i('e calorimeter on p. 050, and of the stereo | 
pyrometer on p. 10T3. 

'filK first number of Scicutia for 10T3 contains two 
articles which throw doubt on the validity of the 
recently discovered sun-spot periods of five and eight 
years, ami on the principle of relativity which has 
taken so prominent a place in n'cent theory. The 
first article is by Mr. E. W. Mauiuhr, of Greimwich. 
'I'he second article, by Prof. M. Rrillouin, of the 
ColU'ge dc France, points out the slenderness of the 
foundation on whit h the theory of relativity has beim 
reared, and maintains that the impossibility of detect- 
ing a relative motion of ether and matter, which forms 
the basis of the theory, is merely an experimental I 
difhcultv of the present time, and ought not to bo 
elevated into^ a universal principle. Prof. Brillouin 
also takes exception to some of the more recent pro- 
pixsitions staled by Prof. Einstein, as, for example, 
that energy has inertia and weight, and concludes 
that the principle of relativity introduces more dilTlicul- I 
ties than it solves. 

The Verhandhuigeii of the German Physical Society 
for January 15 include a short rdsum^ by Dr. F. 
Rciche of the results he has obtained for the distribu- 
tion of intensity in a line spectrum line under various 
conditions. He considers a thin layer of a luminous 
gas the ^electron systems attached to the atoms of 
which arc oscillating owing to the impact on them 
of electrons or atoms. The breadth of the line emitted 
is produced partly by damping due to radiation, and 
to inter-atomic forces, and partly to the motion of 
the emitting centre.s themselves in accordance with 
the kinetic theory of gases. As a result, he fi^ds that’ 
the distribution of intensity is to a great extent deter- , 
mined by a parameter, which, if small, gives the dis- j 
tribution found previously by Lord Rayleigh; if large, ' 
a distribution the author proposes to call the “dis- 
persion distribution.’’ In the former case, increase of 
density of the gas or of thickness of the layer of gas 
leads to only a small amount of widening of the line, 
in the latter to a considerable widening. These 
theoretical conclusions have been verified experiment- 
ally. 

A YEAR ago reference was made in Nature to the 
elegant proof given by Willstattcr and Escher that , 
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lutein, tlu; yellow i)igmcnt of yolk of t-gg, was similar 
to, if not the same as, the xanthophyll present in 
leaves. In the interval other animal pigments have 
been investigated, and Dr. Escher now announces 
that the yellow pigment of the Corpus^ luieum is 
identical with carrotene, such as is present in carrots 
and leaves, and closely allied to lycopin, the colouring 
matter of tomatoes. Carrotene lias been shown by 
Monior-Williams to form the yellow colouring matter 
of wheaton flour, and it is of interest to note that 
Escher states he has preliminary evidence that the 
yellow pigment of fat is similar in composition. 
Carrotene is an unsaturat(‘d hydrocarbon^ 
whereas xanthophyll has the formula C.JL^Oo. The 
two clas.ses of pigmt^nls are separated by shaking 
with a mixture of alcohol and light petroleum. The 
liquid forms two layers, the upper one of petroleurA 
ether containing the carrotene, and the lower alcoholic 
layer containing the xanthophyll. The ovari(?.s of no 
fewer than to, 000 cattle were reejuired for the inves- 
tigation, and yielded less than half a gram of pig- 
ment. 

Five recent additions to the “Cambridge Manuals 
of Science and Literature’’ have been received from 
the Cambridge University Press. One volume, by 
Prof. J. H. Poynting, has on its cover, “The Earth,” 
but an examination of the title-page shows that its 
shape,, size, weight, and spin only are dealt with. 
In Mr. A. J. Berry’s book, “The Atmosphere,” the 
subject-matter has been restricted to the more purely 
chemical and physical phenomena, meteorology being 
omitted. Dr. Alex. Wood writes on “The Physical 
Basis of ^lusic,” and. provides an elementary account 
of the principles of the subject. In “The Story of 
a Loaf of Bread,” Prof. T. B. Wood gives a popular 
account of the subject so far as farming, milling, and 
baking i?,re concerned. Mr. E. L. Attwood, writing from 
the naval architect’s point of view, contributes a 
volume on “The Modern Warship.” The volumes, 
which are each sold at is, net, appear to be addressed 
to the general reader, but it is to be feared that few 
such readers will be prepared to give the sustained 
attention which the treatment of the subject in most 
of the volumes demand. In accuracy and authorita- 
tiveness the books leave nothing to be desired, and as 
introductions to more advanced treatises the series 
may be recommended unreservedly^. 

A BRIEF account of the thirteenth meeting of the 
Australasian Association for the Advancement of 
.Science, held in January, 1911, at Sydney, appeared 
in the issue of Naturf. for February 23, 1911 

(vol. Ixxxv., p. 558). We have now received th( 
‘official report of® this meeting, edited by the per- 
manent honorary secretary, Mr. J. H. Maiden, assistec 
by the secretaries of sections. It is an imposing 
volume of 766 pages, and is well and profusely illus- 
trated with forty-eight plates, in addition to the illus- 
trations in the* text. The report provides excellem 
evidence of the industry and enthusiasm of Austra- 
lasian men of science, and of this record of a year’* 
work the association may well be proud. 
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OVR ASTRONOMICAL COLUMN. 

The Use of a Plane Grating in Stfj.lar Spectro- 
v,coPY. — ^In No. 5, vol. vi., of the Journal of the Royal 
Astronomical Society (Cagada) there is an interesting 
note describing some prSiminary tests, made at the 
Dominion Observatory, Ottawa, of a plane grating 
used as the dispersion piece of ^ stellar spectrograph. 
The grating used is one ruled by Dr. J. A. Anderson, 
kvho is now regularly ruling excellent gratings at the 
Johns Hopkins University, and has a ruled surface 
of 2J-X3J iiiM with 15,000 lines to the inch. It was 
employed in the Littrow form of spectrograph, giving 
a linear dispersion of 17-5 Angstroms per millimetre, 
and gave excellent definition over a nearly flat field 
extending from X4800 to ^-3500. The photographs 
secured show a much more uniform intensity over 
a wide range than do those taken with a three-prism 
spectrograph, and for this reason will be especially 
Ti'.eful. In the red, when* tlui prismatic spectrum is 
so compressed, and in the violet and ultra-violet, 
where it suffers considerable absorption, the grating 
spectrograph will prove very advantageous, and the 
results of the further experiments to be made wdll be 
’awaited with interest. 

Observations of the Zodiacal Light. — The 
February number of L* Asironomie contains two strik- 
ing drawings of the zodiacal light as seem by Lieut.- 
('ol. Pachine at Essentouki (Caucasus) on January 28, 
1911. This observer has seen the' plicnomena many 
times, and in various countries, but had never before 
seen it so bright. At 6h. 30m. p.m., the base of the; 
luminosity extended along the western horizoij for a 
distance of some 30^ from « Piscis Austr. towards 
Aquila, and the cone reached upwards to a point a 
little to the south of a Ariotis, the brightness from 
the base to 7 Pegasi being more than twice that of the 
Milky Wgy in its brightest parts. Many (jurigus fluc- 
tuations took place, and at gh. 40m. the apex of the 
cone enveloped the Pleiades. The colour of the light 
generally was from a palc-yollow to a bluish-grey. 

Astronomical Time-installations. — A brochure 
published by the Royal Observatory of Belgium con- 
tains a very detailed and well-illustrated account of the 
installations employed for the time-service in that 
observatory, written by MM. Philippot and Dclporte. 
The various means employed to secure the necessary 
( onstancy of pressure and temperature in the under- 
ground chamber containing the installation are very 
interesting, as are also the Various devices for auto- 
matic regulation and registration, and it would appear 
that the Belgian authorities have established an ideal 
installation for their time-service. 

Amateur • astronomers will find a useful note, by 
M. Jonckheero, in the January number of .L*Astro- 
nomie, describing a device he employs for keeping his 
sidereal^ clock at constant temperature. The clock is 
placed in a double case, and should a change of tem- 
perature occur, a current is sent automatically through 
a heating circuit (an incandescent lamp bulb) until 
equilibrium is restored. With this apparatus M. 
Jonckhoer keeps the temperaturt constant withip 
0*25® C. 


ORNITHOLOGICAL NOTES. 

TN the fifth part (vol. i.) of The Austral Avian Record 
^ the editor executes a complete volte face in the 
matter of the classification of Australian birds. 
Hitherto he has used generic terms in a wide and 
comprehensive sense; he now employs them in a , 
much more restricted signification, and accordingly 
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proposes no fewer than forty-eight new genera in this 
issue. Whether such changes be expedient or not 
tthere is no right or wrong in the matter), they havb 
the great disadvantage of rendering standard works, 
like Sharpe’s “Hand-list of Birds,” more or lesK 
obsolete. 

In The Zoologist for December, 1912, Mr, F. J. 
Stubbs gives reasoife for regarding migration as a 

I cosmical function, which plays an important part in 
regulating the present balance of life on the globe. 
The prevalence of continuous sunlight during the 
.\rctic summer and its absence in winter is regarded 
as the primary controlling factor of the phenomenon. 

Bird-migration in Lindisfartie forms the subject of 
an editorial article in British Birds for December, 
1912. Rather more than a hundred kinds of birds 
were observe!! on the island, of which not more than 
thirty seemed to be resident. Although no great 
inrush of birds w^as noticed, migration was going on 
during twenty-six out of the forty days of the visit. 
Bird-life in the south-west of Ireland and the recovery 
of birds marked in 1912 form two of the chief items 
in the January issue of the same journal. 

Bird-marking in the Netherlands forms the subject 
of an article by Dr. E. D. Van Oort in Notes Leyden 
Mus., vol. xxxiv., p. 243. The number of birds 
marked in 1912 was considerably greater than in the 
preceding year. The record includes such birds of 
both years as have been recovered up to dale, but the 
returns from correspondents wei^ not complete when 
the article was written. 

I In the course of a narrative of a trip through South 
America, including a visit to Tierra del Fuego, which 
deals chiefly with ornithology, Mr. F. W. Blaauw 
(Notes Leyden Mus,, vol. xxxv., No. i) describes the 
nestling plumage of the so-called Coscoroba swan 
(Coscoroba Candida), and its bearing on the affinities 
of the genus. The colour-pattern is intermediate 
between those of sheldrake and tree-duck chicks, the 
head-markings approximating to, and the body-mark- 
ings being almost identical with, those of the latter. 
This lends in some degree to confirm the author’s 
view that Coscorobas are practically overgrown tree- 
ducks. 

It is satisfactory to learn, from a report by Mr. G, 
Bolam on the natural history of Hornsea Mere, pub- 
lished in the January number of The Naturalist, that 
the local birds are most efficiently protected by the 
keeper, who has occupied his post for thirty-two years. 
It may be noted that in 1911 fourteen bearded tits 
were introduced, some of which have nested and 
reared young. 

In a long article on the “iland-list of British 
Birds,” by Dr. Ilartert and others, published by 
Messrs. Witherby, The Field of March cS strongly 
condemns the great changes in familiar nomenclature 
which form one of the most striking features in that 
work, referring espoeially to the inconvenience Caused 
by transferring names long associated with well- 
known species to others. At the conclusion of the 
article it is suggested that those ‘‘ who may be in 
doubt whether to accept or reject the list now under 
consideration will do well to await the appearance of 
a new edition of the B.O.U. List, which, we under- 
stand, is in active preparation. The simplest way 
out of the difficulty, as it seems to us, is to ignore, 
the new list,” ^ 

Last year schedules were distributed throughout the 
country with the object of obtaining data with 
regard to the alleged decrease during the last few 
years in the numbers of certain migratory species 
which regularly visit the British Islands. Although 
the returns are not so full or so numerous as is 
desirable, they afford a considerable amount of in- 
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fonnriiion in rospei t to England, which is summarisjid 
by Mr. M. Vaughan in the March number of British 
liinlw As the result of the inquiry it seems practic- 
ally certain that a dccn'ase— and this not merely local 
— has taken place in the case of several ' species, 
notably the whitethroat, the redstart, the marten, the 
swallow, and the wr^^neck. No attempt is made to 
explain the diminution in numbdi’s, which we have 
heard attributed, at least in the case of some species, 
to shooting^ and netting on the Continent. 

In the iM'bruary number of The Zoolof^ist Mr. J. M. 
Dewar records further observations on the manner in 
\vhich oyster-catchers open mussels and other bivalves. 
Mussels seldom open their shells wide enough to 
enable the bird to introduce its beMc, except by the 
way of the gap for the byssus, and when this is not 
accessible, the oyster-catcher resorts to^ careful tap- 
ping, which causes the mollusc to rotate one valve 
on the other, and thus afford an entrance for the 
beak. Small mussels are froquentlv hammered to 
pieces by repeated blow’S with the beak. 

Nos. 6 and 7 of The Austral Avian Rero^'d an 
devoted to a list of the spoci(‘s of Australian birds 
named by John Gould, and the present location of the 
typ{‘ specimens, drawn up by Messrs. Witmer Stone 1 
and Mathews. The Gould Australian ('ollection was | 
sold in 1847 to Dr. T. B. (not J., as has been stated) I 
Wilson, of Philadelphia. The type specimens are for 
the mosj: part in the museum of the Philadelphia | 
Academ}''; although Vhe greater part of those of 
species named by Gould subsequently to the 1847 sale ! 
are in the British Museum. Gould named 426 or 427 
Australian birds (both numbers are given at the end 
of the list) of which 341 stand, either as species or 
subspecies. The list will bo valuable to systematic 
ornithologists. 4. 

In his presidential address to the Royal Australasian 
Ornithologists* Union, as reported in The Emu of 
January, Mr. J. M. Mellor emphasised the necessity 
of continued bird protection and the working of the 
present Act. A serious defect in this is the oppor- 
tunity afforded by merely partial protection for a 
heavy destruction of certain species during the Christ- 
mas holidays. < 

In Science of February 27, Dr, R. W. Shufeldt 
announces a forthcoming memoir on the Pleistocene 
avifauna of the Oregon desert, in which three extinct 
species will be described, R. L, 

FORTHCOMING BOOKS OF SCIENCE. 

Agriculture. 

Crosby Lockwood Son. — Agricultural Arith- 

metic : An Elementary Handbook fof Farmers and 
Farm Students, containing Important Data and Cal- 
culations bearing upon the Science and Practice of 
Agricujture, with Special Reference to Dairying, J. C. 
Newsham and T. V. Philpott. John Murray. — A Pil- 
grimage of British Farming, A. D. Hall, illustrated. 

T, Fisher Unwin. — Mozambique : its Agricultural 
Development, R. N. Lyrie, illustrated. John Wiley 
and Sons (New York). — Agricultural Drafting, C. B. 
Howe; Exercises on Dairying, Prof. C. Larsen. 

Anthropology. 

. John Bale, Sons, and Banielsson, Ltd. — Some 
Austral-African Notes and Ane^otes, Major A. J. N. 
Tremearne, illustrated. The Cambridge JJniversity 
Press.' — Folk Song and Dance, Miss Neal and F. 
Kidson; B.rands Used by the Chief Camel-owning 
Tribes of Kofdofdn : a Supplement to the Tribes 
of^' Northern and Central Kordofdn, H. A. Mac- 
Michael, illustrated. W. Hememann.— Pedagogic , 
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Anthropology, S. M. Montessori. G. Fischer 
(Jena). — Die Anthropologie in ihren Beziehungen 
zur Hthnologie und Prahistorie, Prof. O. Schlagin- 
haufen. Macmillan and, Co., Lid. — The Golden 
Bo^h ; a " Study in and Religion, Prof. 

.L G. Frazer, third edition; revised and enlarged; 
f%rl vi.. The Scapegoat; Part vii., Balder the Beaii- 
j tiful; I'he Belief in Immortality and the Worship of 
the Dead, Prof. J. G. Frazer : Vol. i., The Belief 
among the Aborigines of Australia, the Torres Straits 
Islands, New Guinea, and Melanesia, the Gilford 
Lectures, St. Andrews, 1911-12. Methuen and Co., 
Ltd. — Tlw Ancient History of the Near East from the 
Earliest Period to the Persian Invasion of Greece, 
H. R. Hall, illustrated. Oliver and Bpyd (Edin^ 
burgh). — The Antiquity of Man in Europe, being the 
Munro Lectures on Anthropology and Prehistoric 
Archaeology in connection with the University of Edin- 
burgh. 

Biology. 

D. Appleton and C’e.— Colour Key to North American 
I Birds, F. M. Chapman, new edition, illustrated. .1. 
and C. Black. — First Principles of Evolution, Dr. S. 
Herbert, illustrated; The Naturalist at the Sea .Shor»‘, 
R. Elmhurst, illustrated ; Reptiles and Amphibians, 
A. N. Simpson, illustrated; Pond Life, Rev. 
C. A. IJall, illustrated; British Moths, A. M. 
Stewart, illustrated: British Beetles, Rev. C. A. Mall, 
illustrated. W. Blackwood and -Text- Book of 

Agricultural Zoology, F. V. Theobald, new 
edition. The Cambridge University Press . — 

Vegetation of the Peak District, Dr, C. E. 
Moss ; ^ The Land of the Blue Poppy ; Wand(*r- 
ings ol a Botanist in Tibet, F. K. VVard, illus- 
trated ; Bees and Wasps, O. H. Latter; The Wander- 
ings of Animals, Dr. H. Gadow. Cassell and Co., 

I Lid.- Flowerless Plants : How and Where they Gro^\ , 

I S. L. Bastin,, illustrated; Botany For All,* H. J. 

■ Jelfery, illustrated; Baby Birds at Home, R. 
kearton, illustrated; Garden' Work for Every 

Day, H. H. Thomas, illustrated; Cassell’s Dic- 
tionary of Practical. Gardening, edited by W. P. 
Wright, illustrated. J. M. Dent and Sons, 

/-/d.— Tlv' 'Geography of Plants, G. S. Boulger, 
Part i., A compr(*hensive history of the scientific study 
of the geographical distribution of plants, as far as 
possible in the actual words of the successive workers ; 
Part ii., A reas;oned exposition of the present prin- 
ciples of the science and phytogeography (including 
ecology); Part iii., A description of the vegetation of 
I the different botanical regions and provinces of the 
• globe; The Sea-shore I know, W. P. Westell and 
H. E. Turner, illustrated. Duckworth and Co.—Lih 
and Evolution, F. W. Headley, new edition, illus- 
trated. G. Fischer (Jena). — Die Fauna Sudwest- 
Australiens, edited by Drs. W. Michaelsen and R. Hart 
meyer. Band iv., Lieierung 1-4, illustrated; Meta- 
morphose der Muraenoiden/ Prof. B. Grassi, illus- 
trated; Handbuch der Entomologie, edited -by Prof 
C. Schroder, Band i., Lieferung^ 2 and 3, illustrated: 
Moderne Probleme der Biologie, Prof C. S. Minot, 
illustrated ; Einfiihrung in die botanische Mikro- 
tfphnik, H. Siebenpj illustrated. R. Friedldnder unc 
Sbhn (Berlin). — Das Tierreich, edited by Prof. F. E. 
Schulze, Turbellaria IL ; Rhabdoccela and Allocoela, 
L. V. Qr^; Ptoropoda, T. T. Tesch; Amphibia, F, 
Nieden ; Cuniaoca, T. R. Stebbing. Hodder and 
Stoughton. — Evepr Man His Own Gardener, J. Hal- 
sham, new edition, illustrated; Every Man’s Book 
of Garden Difficulties, W. F. Rowle, new edition, 
illustrated; Every Man’.s Book of Garden Flowers, 
J. Halsham, illii.strated ; The ‘‘Open-air” Series: 
Fitdd and Lane, River and Pond, Sea and Cliff, Hill 
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and Vale. i\ L, and E, C. Jack. — Insects : their 
Life-histories and Habits, H. Bastin, illustrated; The 
British Bird Book, Sections xi and 12, illustrated; 
Present-day Gardening : Climbing Plants, VV. Wat- 
son, illustrated. H, Jenkins, Ltd , — Wild Birds 

through the Year, G. A. B. Dewar, illustrated. 
C, H, Kelly , — Common British Birds and How to 
Identify -Them, R. H. VV. Hodges, illustrated. Long* 
mans and Co , — British Diving Ducks, J. G. Millais, 
2 vols., illustrated; A Text-book of Practical Bac- 
teriology and Microbiology, Dr. A. Besson, translated 
from the fifth French edition, and adapted by Prof. 
H. J. Hutchens. Macmillan and Co,, Ltd , — 
TJreatise on Embryology, edited by W. Heape, vol. i,, 
Invertebrati, Prof. E. W. Macbride, illustrated; 
Physiological Plant Anatomy, Prof. G. Haberlandt, 
translat^ by J . M. F. Drummond, illustrated ; Cocoa, 
l)r. C. J, J. van Hall. A, Melrose , — The Wonder of 
■Iwife, Prof. J. A. Thomson, illustrated. Methuen and 
Co., Lid . — Some Secrets of Nature (Studies in Field 
and Wood), Junior, illustrated; The Romance of 
Nature (Studies of the Earth and its Life), Senior, 
illustrated. Milner and Co , — Bird Life, W. P. 
Westell, illustrated. John Murray , — The Genus Rosa, 
E. Willmott, drawings by A. Parsons, Part 25; The 
Reduction of Domestic Flics, E. L. Ross, illustrated. 
2 ' he Oxford University Press . — The Works of Aris- 
totle, translated into English, by L. Dovvdall, E. S. 
Forster, H. H. Joachim, and T. Loveday, vol. vi., 
Opuscula; The Problems of Genetics, Prof. W. Bate- 
son. Bernard Quariich . — Illustrations of Conifers, H. 
Clinton-Baker, vol. iii. Lovell Reeve and Co., Ltd. 
— The^ Coleoptera of the British Islands, Rev. «Canon 
W. VV. Fowler and H. St. John Donisthorpe, vol. vi., 
illustrated. The_ Religious Tract Society . — Wild 
Flowers of the Year, Kev. Prof. G. Henslow, illus- 
trated. G, Routledge and Sons, Ltd,, and Kegan 
Paul and Co., • Etd . — The GardentT’s iDictionary, 
t^dited by K* Hemslev and J. Fraser, illustrated; 
General Biology, Father H. , Muckermannn, trans- 
lated froin the under the author’s super- 

vision. SimpkinT>Mar shall and Co., Ltd . — Twentieth 
Century Gardening, J. Weathers, illustrated, Jdhn 
IViley and Sons (Neiv York ).^ — Laboratory atid Field 
Studies of Trees, J. J. Levison ; Logging : Some of 
the Problems relating to, and the Methods of, Har- 
vesting Major and Certain Minor Forest Products in 
the United States of America, Prof. R. C. Bryant; 
Theory and Practice of Working Plans (Forest 
Organisation), Prof. A. B. Recknegel. Witherby and 
Co.— A Dictionary of English and Folk-Names of 
British Birds, H. K. Swann. 

t. 

Chemistry. 

Edxvard Arnold.^ Service Chemistry, Prof. V. B. 
Lewes and J. S. S. Brame, new edition, illustrated; 
Organic Chemistry, Prof. J. B. Cohen, Part ii. ; In- 
^strial Poisonings (“ Gewcrbliche Vergiftungen ”), 
pr. J. Rambousek, translated by Dr. T. M. Legge, 
llustrated. Constable and Co . — Outlines of Industrial 
Jhemi.sU'y, edited by Dr. G. D. Bengough : Leatller 
Trades,, H. G. Bennett ; Concrete, Cement, and Bricks; 

Trades; Alkali and Sulphuric Acid; Photo- 
graphic Industries. Gurney and /aefcson.— Chemical 
Monographs: The Chemistry of Dyeing, Dir. J. K. 
Vood; The Chemistry of Rubber, B. D. Porritt; The 
rixation of Atmospheric Nitrogen, Dr. J. Knox; A 
Text-book of Quantitive Chemical Analysis, Drs. C. 
^umming and S. A. Kay. Longfhans and Co . — 
hotochemistry, Dr. S. E. Sheppard ; Osmotic Pres- 
sure, Dr, Alexander Findlay. The University Tutorial 
^ress. Ltd . — Senior Volumetric . Analysis, Dr. Wm. 
yigirs and H. W. Bausor; Preliminary Chemistry, 

^ W. Bausor. 
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Engineering. 

Cassell and Co., Ltd. — Structural Engineering, Dr. 
A. VV. Brightmore, new edition, illustrated;^ Railway 
Wonders of the World, F. A. Talbot, illustrated. 
Chapman and Hall, Ltd. — Continuous Beams in Re- 
inforced Concrete, p. Gcen; Further Points in the 
Theory and Design of Structures, E. S. Andrews. 
Constable and Co., Ltd, — Surveying, J.. Williamson; 
Foundations, VV. Simpson; Earthwork, by VV. A. 
Kemp; Railway Permanent Way, W, A. Messer; 
Bridge Work ; Gas Engineering ; Equipment of 
Docks; Caisson Construction; Materials of Construc- 
tion ; Tunnelling ; jfdaterials of Construction ; A Hand- 
book of Testing, Prof. C. A. Smith, ii., Prime Movers. 
Crosby Lock^tood and Son. — Fire Protection in Build- 
ings : a Practical Treatise for Engineers, Architects, 
Surveyors, and Property Owners^ H. G. Holt, illus- 
Engine : a Practical Treatise on the Design and Con- 
struction of the Diesel Engine for the Use of 
Draughtsmen, Students, and others, G. J. Wells and 
A. J. Wallis-Tayler. Longmans and Co. — Heating 
Systems : Design of Hot Water and Steam Heating 
Apparatus, F.' W. Rayners, illustrated. G, Routledge 
and Sons, Ltd., and Kegan Paul and Co., Ltd.— The 
Control of Water for Power Irrigation ana Town 
Water-Supply Purposes, P. k M. Parker, illustrated. 
John Wiley and Sons {New York). — ^I'ext-Book on 
Highway Engineering, Prof. A^ H. Blanchard and 
H. B. Browne; Suspension Bridges: Arch, Rib, and 
Cantilever, Prof. W. H. Burr; Earthwork Haul and 
Overhaul, Prof. J. C. L. Fish; Gas Power, Prof. 
C. F. Hirshfeld and T. C. Ulbricht ; JVorking^ Draw- 
ings of Machinery, W. H. James and M. C. Mac- 
kenzie; Computation ;for Marine Engines, Prof. C. H. 
Peabody; Catskill Wmer Supply, L. White* 

Geography and Travel. 

G. W. Bacon and Co., Ltd. — Contour Map of Wales 
with Names in Welsh, T. Lewis, scale i : 278,784, 
size 30 in. by 40 in. ; Four-sheet, Contour Map of 
United States, scale i : 3,200,000, size 58 in. by 46 in. ; 
Contour Map of the Ancient World, showing Routes 
of AleXtindcr the Great, St. Paul, &c., scale 
I : 6,063,552 ; A Physical Atlas containing Orograph- 
ical Rainfall, Temperature, &c., Maps of the Con- 
tinents; Contour Map of England and Wales, scale 
1:760,000. The Cambridge University Press. — Cam- 
bridge CountA^ Geographies : Herefordshire, A. C. 
Bradley, illustrated; Lincolnshire, E. M. Sympson, 
illustrated. Cas!:ell and Co., Lfd.—Mexico and Her 
People of To-day, N. O. Winter, illustrated. Duck- 
worth and Co. — From the Congo to the Niger 
and the Nile, Adolf ^Friedrich Duke of Meck- 
lenburg, 2 vols., illustrated. Macmillan and 
Co., L/d.— Trans-Himalaya : Discoveries and Ad- 
ventures in Tibet, Sven Hedin, vol. iii., illustrated. 
John Murray, — The Big Game of Central and Western 
China, being an Account of a Journey from Shanghai 
to London Overland Across the Gobi Desert, H. F. 
Wallace, illustrated. T. Fisher Unwin . — A Naturalist 
in Cannibal-Land, A. S. Meek, with an introduction 
bv the Hon. Walter Rothschild,* illustrated. 

Geology. 

The Cambridge University Submerged 

Forests, C. Reid. Harper and Brothers. — The Age . 
of the Earth, A. Holmes. G, Fischer (Jena). — Geo- 
logischc Heimatkunde von Thiiringen, Prof. J. 
Walther, new edition, illustrated. Macmillan and 
Co., Ltd. — ^Text-Book of Palaeontology, Prof. Karl A. 
von Zittel, a new edition, thoroughly* revised, en- 
larged, and to some extent re-written, translated and 
edited by Dr. C. R. Eastman, vol. i. Oliver and 
Boyd (Edm&wrp//).— Mountairts, their Origin, Growth^ 

. t r.,,. T 
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M/vrpirMAiicAL and Physical Science. 

The Camhridiic University /Vr.s’i.*~Matrict-s and 
J)rterminoids (Llniversity of Calcutta Readership Lec- 
tures), Prof. C. E. Cullis; Mathematical Tripos 
Paper, 1908-12; Beyond the Atom, Prof. J. Cox; 
Wireless Telej^raphy, Prof. C. 1 . Fortcscue; Proceed- 
inf;s of the Fifth International C'ongrcss of Mathe- 
maticians (Cambridge, August to 28, 1912), edited 
by the Geru'ral Secretaries of the ( - engross, Profs. 
1 C. W. Hobson and A. E. 11 . Love; Principia Mathe- 
matica, .\. N. Wlutehi'ad and B. Russell, vol. 
Cambridge Tracts in Mathematics and Malhcmatica 
Pliysi('s : \A)lume and‘ Surface J^itegrals Used in 
Physics, j. G. Lcatheni, new (‘dition, with 

two additional sections. Cassell atnj. Co., Ltd. 

Elect ri«'ilv in the Service of Man, Dr. R. M. 
Walmsley, vol. iii., st'ction i, illustrated. G. 
Fischer {Jena).- Einfiihriing in die hbhere Mathc- 
matik fiir Nalurforscher und Aerzte, Dr. J. Salpeter, 
illustrated. Harper and Brothers, — The Planets In- 
liabihM? E. W. Maunder. Lnnj^wans and Co.- An 
Introduction to the Mathematical Theory of Attrac- 
tion, Dr. F. A. 'rarleton, vol. it. Milner and Co. — 
.Vstronpmy, E. Ilawkes, illustrated. R. MneJeenherj^er 
(Berlin). Anb-itung zu den wichtigsten physikalisciien 
SchulvtTsuchen, Dr. V\’. Volkmann, illustrated. The 
O.xford University Press. — '['he Algebra of Qu.antics, 
E. B. Elliott, new ^edition ; Stellar Motions, W. W. 
Campbell. The University Tutorial Press, Lid.— 
Mathematical Physics, C. W. ('. Barlow, vol. i., Mag- 
netism and Electricity; Preliminary Arithmetic, A. 
Barraclough. Jphn Wiley and Sons (Nciv York ). — • 
.Applied Mechanics, Profs. C, E, Fuller and W. A. 
johnstem, vol. i., Stati('s and Kinetics; vol. ii., 
Strength of Materials. 

Medkai, Sciknck. 

D. Appleton and Co.- — Principles and Practice of 
Medicine, Sir W. Osier, new edition ; Tuberculin, 
Hamman and Wolman ; Practice of Dentistry, L. and 
M. Greenbaum ; Students* Manual of Surgical 
Diagno.<fis, it, K. Brewer; Minor Medicine, W. E. 
Wyntcr. hdivard Arnold. — Shock ; 'bhe Pathological 
Phy.siologv of Some Meades of Dying, Prof. Y. Hen- 
derson ; Surgery for Dental Students, Drs. G. P. 
Mills and H. Humphreys, illustrated; A Text Book 
of Genend Pathology, edited by Drs. M. S. Pembroy 
and J. Ritchie, with contributions by various writers. 
John Bale, Sons, and Danielsson, Lid. — “Verb. .Sap.” 
on going to West Africa, Northern Nigeria, South6rn, 
and to the Coasts, Capt. A. Fic'ld; A Compendium 
of Aids to First Aid, N. Corbet Fletcher; and trans- 
lations of : Die Stbrungen de^: Sohfunktionen, Dr. W. 
Lohmann; Lungenchirurgie, C. Garre and H. 
Quini'ke ; Die Orthop.adie in der inneren Medizin, ] 
Drs. A. Lorenz and A. Saxl; Die Epidemischc Kinder- j 
lahmimg. Dr. P. II. Romer; Lehrbuch der Spezi- 
fischen Diagnostik und Therapic der Tuberkulose, I 
Drs. Bandelier and Roepke. A. and C. Black. — I 
Diseases and Injuries of the Eye, Dr. W. G. Sym, j 
illustrated; The Laws of Health for Schools, Dr. 

A. M. Malcolmson, illustrated. Cassell and 
Co., Ltd. — Personal Hygiene for Girls, M. 
Humphreys, illustrated ; 'A System of Surgery, 
general editor, Dr. C. C. Choyoe, pathological editor. 
Dr. J. M. Beattie, vols., vol. iii., Surgical 
Diseases of the Cardio- Vascular, Lymphatic, Respira- 
tory and Nervous Systems, Nose,* Throat and Ear, 
Muscles, Tendons, Joints, Bones, 8cc. G. Fischer 
yewa).— HistDlogische und histopathologische Arbciten [ 
uber die Grosshirnrindo. edited by Profs. F, Nis.sl and 
A. Alzheimer, Fiinfter Band, Drittes llcft, illustrated; 
Uebersf,^Zonenbildung in kolloidalen Medien, Prof, E. 
Kiister, illustrated; Die Essigsaure-Gnrung, Prof. F. 
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Lafar, Bd. v. ; Leber die traumatisclK ii Neuroseii, Prof. 
A. Murri. John Murray.— -Further Researches into In- 
duced Cell-Reproduction and Cancer and other Papers, 

H. C. Ross, J. W. Cropper, E. H. Ross, and others, 
vol. iii., illustrated. John Wiley and Sous (Acte 
York). — Resuscitation from Electric Shock, Drown- 
ing, or Asphyxiation from any Cause, Dr. C. A. 
LaulTer. 

' Metallurgy. 

Chapman and Hall, Ltd. — Practical Metallurgy, 
\. R. Gower, new edition, illustrated. 

Technology. 

i _ ij, 

i Cassell a)id Co.. Lid. — The Motor Mechanics' 
I Handbook, F. H. Rogers and G. W. Watson, illus- 
j trated; (“Work” Handbooks), One Thousand Prac- 
j tical ReceiiJts, illustrated ; Cycle-Repairing and Adjust- 
I ing, illustrated. Constable and Co. — The D.-S. Serie^ 

' of Technical Dictionaries in Six Languagt's : English, 

! Spanish, German, Russian, French, Italian; vol. xii., 

I Hydraulics; vol. xiii.. Ironwork Construction. 

: Crosby Locku'ood and Son. Every Man His Own 
I (Uiilder : a Book for Every Man who Owns a Piece 
! of Land, giving Concise Directions How to Build a 
! House from the Foundations to the Roof, Plastering, 

I Floor Work, Plumbing, Draining, Wt'lls, and Well 
I Sinking, \*c., G. Gordon Samson; Slone Quarrying 
j and the Preparation of Stone for the Market, ^A. 

Grcenwell and Dr. J. V. Elsden ; The Propagation 
I and Pruning of Ilardv Trees, Shrubs, and Miscel- 
; laneous Plaid s, J. C. Newsham. Lon tomans and Co. 

I — Buikling Construetion, J. H. Markham, FI. A. 
j S,atehell, Prof. F. M.’ Simpson and others, vol ii.. 

! illustrated. Sampson Low and Co., Ltd.- Drop 
j Forging, Dio Sinking, and Machine Forming of Steel, 

I J V. Woodworth, illustrated. J. Rontlcdge and Sons, 
Ltd., and IG^gan Paul and Co., Ltd. — Broadway Text- 
Books of 'fechnology, edited by G. V. Yule : The 
Science of Building and Building Materials, E. 
Holden; Applied Mechanics, C. E. Handy; Electrical 
Engineering, F. Shaw; Mechanics for 'Fcxtile 
Students; English Domestic Clocks, H. Cescinsky and 
M. R. Webster, illustrated ; Handbook of Photomicro- 
graphv, FI. L. Hind and W. B. Randles, illustrated. 
John Wilev and Sons (Nezv Yorfe).- Electric Furnaces 
in the Iron and Steel Industry, W. Redenhauser and 

I. Schocnawn, authorised translation by C. H. Vom 
Baur. 

Miscellaneous. 

G. Allen and Co., Ltd.— The Philosophy of the 
Present in Germany, Prof. Kulpc, translated by M. 
Lyall and Prof. G. T. W. Patrick. D. Appleton and 
Co. — The Psychology of Laughter, fa. Sidis ; 
Sociology in its Psychological Aspects, Dr. C. A. 
Elwood. Cassell and Co., Ltd. — Poultry Foods 
and Feeding, D. F. Laurie ; Education and 
Race-Regeneration, the Rt. lion. Sir John E. 
Gorst. Longmans and Co. — Snake Bite and its 
Scientific Treatment, F. W. Fitzsimons. Macmillan 
and Co., Ltd. — Statistics, the late Sir Robert Giffen, 
edited bv H. Higgs, C.B. ; The Statesman’s Year 
Book : Statistical and Historical Annual of the States 
of the World for the Year 1913, edited by Dr. J. 
Scott Kcltie. The Manchester Universitv Press. — 
The Distinction Between Mind and Its Objects : the 
Adamson Lecture for 1913, B. Bosanquet, with an 
appendix. The Oxford University Press. — Opera 
hactenus inedita Roger! Baconi, edited by R. Steele, 
Fasc. 4; The Letters of Erasmus, P. S. Allen, vol. iii. 
Williams and Norgatc. — A New Philosophy : Henri 
Bergson, E. Lc Roy, translated by V. Benson ; Educa- 
tion and Ethics, E. Boutroux, translated by F. Roth- 
well. 
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RECENT ADl'ANCES IN SCIENTIFIC 
STEEL METALLURGYA 

""PO render clear the exact nature of certain modern 
^ scientific advances in steel metallurgy it is neces- 
sary briefly to consider what is known of the past 
history of steel, more particularly with reference to 
cutting implements, whether for the purposes of peace 
or war. fhat steel (or, to be more accuraU*, probably 
steely- wrought iron) was known to the ancients, say, 
3000 years ago, seems to be proved by a passage 
translated by Pope from ihe ninth book of Homer’s 
“ Odyssey ” . . 

“ Ami as when armourers lernpcr in ihe ford 
The keen-edged pole-axe, or the shining sword, 

'the red-hot metal hisses in the lake 

So in his eyeballs hissed the plunging stake." 

As has been truly remarked by Roscoe and Schor- 
f 3 nimer, the above description can be applied only to 
steel — that is to say, to iron containing a very con- 
iiderablc* percentage of carbon. 

So far as definite records are concerned, the story 
early British steel metallurgy is wrapped in pro- 
found obscurity, and its history "can be only indirectly 
mrmised from collateral historical evidence. About 
\.D. 60 a great British army under the command of 
3 ueen Boadicea stormed the Roman camp at Col- 
hester and annihilated the Ninth Legion. She then 
narched on St. Albans and London, and in both 
daces put the garrisons and the Roman colonists to 
he sword, the stake, or the cross. Tacitus, the 
<oman historian, records that the losses of the 
Romans and their allies in these battles reached the 
startling total of 70,000 people. In the subsequent 
campaign, which ended in the deficit and death of 
the heroic British Queen, the same historian states 
that the l^ritish lost 80,000 persons. 

It is evident, therefore, that Boadicesf must have 
commanded at least 106,000 British troops, or she 
could never have undertaken such extensive and 
formidable military operaiions. It is also clear that 
the.se troops were armed with swords and spears, to 
say nothing of the scythes attached to the axles of 
their war chariots. There is no reason to 'Suppose 
that these weapons were not of native manufacture. 
They would partly be made of bronze and partly of 
steely-iron, since the country had been for a century 
occupied by Roman soldiers and artisans. It is there- 
fore almost certain that in the first century the manu- 
facture of steely-iron w^eapons and implements would 
be on a fairly large scale, and would doubtless mainly 
be concentrated in iron ore and charcoal-producing 
districts, such as Sussex and the Forest of Dean. 

In connection with Sheffield — now the greatest 
British steel centre — the earliest written record refers 
0 the twelfth century, and states that in 1160 the 
nonks of Kirkstead Abbey had somewhat extensive 
vorks at Kimberworth, near Sheffield, manufacturing^^ 
wrought-, and, no doubt, steely-iron.s. In 1386 
..haucer, in “The Rove’s Tale,’’ in describing a miller 
if the time of Edward III., wrote, “A She fold 
hywtel bare he in his hose.’’ .Sin^e 1386 Sheffield i 
deel in the form of table knives has been in almost 
‘verybody’s mouth. In 1590 Peter Bales, “The Writ- 
ng Schoolmaster,’’ recommends Sheffield razors and 
)enknivcs for the cutting of quill pens. It is obvious 
hat for this purpose' fine steel carrying a perfect 
Titting edge is necessary, and was being ’4nade at 
'1 pnoj* to 1590. Hunter states that in 1615 

meffield workmen could make armour only fit for 
he common man-at-arms. The armour for knights 
vas imported from Spain and Italy. Scott, in “ Ivan- 

delivered before the Royal Institution on Friday, January 
4 . by Prof. J. O. Arnold, F.R.S. 
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I hoe,” embodies this fact in his description of the 
I siege of ” Torcpiilstone ” : — 

‘‘Thrice did Lock.sley bend his shaft against De 
Bracy, and thrice did his arrow bound back from the 
Knight’s armour of proof. ‘ Curse on thy S^nish 
steel coat,* said Lock.sley. ‘ Had English smith forged 
it, these arrows had gone through an as if it had boon 
silk or sendal.’” 

The opening scene in “Ivanhne” was near VVuod- 
house (fiv(' miles east of .Shelfield), where, until quite 
recently, wrought-iron was manufactured at the 
Rot her wood Iron Works. a 

In 1760 Horace Walpole, waiting to George Mon- 
tague, remarks : ‘‘ I passed through Shelfield, which 
is one of the foulest towns in England in th(' most 
charming situation. There are two-and-tvventy 
thousand inhabiuinls making knives and .scis.sors. 
They remit eleven thousand pounds a week to Lon- 
don. One man there has discovered the art of plating 
copper with silver. I bought a pair of candlesticks 
for two guineas, that are quite pretty.” 

Antiquarians express the opinion that the remark- 
able* concentration of the cutting-steel industry round 
Sheffield was due to the juxtaposition of coal and 
I iron ore in the district. This reason, however, is 
quite unconvincing to metallurgists; first, because 
charcoal and not coal was used, and, secondly, be- 
cause the local ore produces an jron high in phos- 
phorus, from which it is practically impossible to 
make cutting implements of fine steel. There is little 
doubt that the main factor which originally deter- 
mined the location of the chief British steel industry 
at Shelfield was the unique situation of the town in 
a hollow near the confluence of four rivulets into the 
Don. Along these streams, running down the valleys 
of the Sheaf, the Porter, the Rivelin, and the I.ocks- 
ley, the old Sheffield stecl-workcrs » could, by the 
construction of numerous dams, get water-power for 
their forging hammers and grinding wheels at a small 
cost, and waterwheels worked by some of these dams 
are still in operation along lhe.se valley.s, , that of 
the Don ifself actuating tilt-hammers and’^ grind- 
stones.* The latter are made from the carbon if erou.s 
sandstones of the district. There is proof po.sitive 
that the basi.s metal, consisting of nearly pure iron, 
from which the best Sheffield cutting steels arc still 
made, was being imported into the town in the six- 
teenth century from abroad. 

Among entries in the accounts of the Sheffield 
Church burgesses for the year 1557 is the following : — 

‘Paid to Robert More for one stone and quarter 
of Danske Yron XXI Id. Paid to ye same Robt. for 
X lib of Spanyschc Yron XV.” 

In modern money the cost of this raw material 
works out to at least 60I, per ton, or 3J. per cwt.* 
The Dani.sh (Danske) iron was probably Swcdi.sh,* just 
as at present much of the^Danish butter imported 
comes from Swedish dairies. 

In connection with the early importation of pure 
Swedish or Spanish iron for a basis metal, it is sig- 
nificant that in 1*142 Sheffield obtained a Royal war- 
rant to con.slruct towpalhs to make the River Don 
navigable. This river runs into the Humber at Goolc, 
and there is little doubt that so early as the fifteenth 
century Shelfield stecl-makers were endeavouring to 
replace the costly packhorse transit of foreign raw 

5 * There k evidence in old documents that the name Sheffield may be a 
corruption of " Escafeld," meaning “the field of waters." 

> Prof. Tborold Rogers in his Oicford lectures, 1888-9, t'tated that about 
i68s, using a multiplier of 2, the value in modern money of Engli.sh 
uTought-iron was about 73/. per ton. The Sheffield record, however. 
pro.es beyond doubt that in 1557, or more (kan a century^ and a 
quarter earlier, the importe<l and superior Spanish and Swedish irons 
were commanding in Sheffield, retail, not more than 14/. per ton, wh’ch, 
using a multiplier of 4.s> is equivalent in present money to 63/, per t 
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materials by cheaper water carriage from the 
,H umber. 

It is next of interest to consider how, during the 
fourteenth, fifteenth, sixteenth, seventeenth, and half 
the eighteenth centuries, Sheffield made all its fine 
stccl.^ It seems almost certain that the nearly pure 
imported Swedish or Spanish irons were carburised 
“in the dry way,” by cementation in charcoal at a 
yellow heat. The highly ductile bar iron and tl^ 
blistered and brittle steel resulting from its cementa- 
tion-carburisation were described. The blister bar^^as 
then made into what for perhaps two hundred and 
fifty years hts been kr^own as “ shear steel.” 

(The method of producing from blister bar both 
single and double shear steel was then described.) The 
origin of the name “shear steel” was due to the fact 
that British cloth-workers insisted on having this fine 
quality of steel for their cloth-cutting sihears, and this 
material is still branded with rude representations of 
clothiers’ shears. One pair of shears signifies single 
shear and two pairs double shear steel. The chemical 
composition of this steel, which i§ the purest made, 
is as follows Carbon 100 per cent; silicon, 0-03 per 
cent. ; manganese, 0-07 per cent. ; sulphur, o oi per 
cent. ; phosphorus, 0-015 per cent. With its high 
reputation built up during centuries this material has 
naturally had its name branded on inferior kinds of 
steel. Indeed, bars of steel up to 6 in. in diameter 
have been sold as Vshe«ar steel” at 185. per cwt., the 
price of the raw material from which shear steel is 
manufactured. Probably a bar in. in diameter 
marks the advisable limit of size for genuine shear 
steel, and its average market price is about 455. per 
cwt. 

The vear 1740 marked for Sheffield, and indeed for 
the world, the beginning of an epoch of great metall- 
urgical importance. Benjamin Huntsman, a well- 
known clockmaker of Doncaster, found that shear 
steel, on account of its sometimes varying temper and 
of its weld-lines, often presented uneven hardness and 
exasperating flaws when ftade into clock springs. 
He. consequently determined to make a steel even 
in texture and free from weld flaws. He experimented 
successfully, and worked out a method for the pro- 
duction of sound steel ingots by the fluid or crucible 
process, and .so founded in Sheffield an industry, 
destined to become world-wide, which soon extended 
the fame of Sheffield steel throughout the civilised 
world. 

(A composition typical of crucible^ ^st-stee. was 
then given. It is less pure, tllan^ shear steel- 
but sounder, being free from wel 4 -lines. It is said 
that the famous American, General Sherman, w^hen 
asked to “spare the g(oo4 Indiaps,” replied that the 
only good Indians he had ever met were dead Indians. 
Be this as it may, it is certain that no steel can be 
good unless it is properly “killed,” or, in other words, 
“dead melted.” ^ 

Fig. i shows ^#0 crucible steel ingots of 
identical (omposition and weight when pourec 
in a “lively” and in a “killed” condition 
Ignoring the “pipe,” or central contraction cavity, 
the killed steel is quite solid, whilst the unkilleo 
metal is riddled from end to end with gas cavities or 
“blowholes,” containing, under pressure, hydrogen, 
carbonic oxide, and nitrogen gases, evolved in the 
plastic steel during solidification, and thus rendering 
the ingot commercially worthless. The sound and 
hence apparently much smaller ingot has been 
“killed” by ‘the presence of a trace (say ooi per cent.) 
of metallic aluminium. The scientific explanation oi 
this, the? most remarkable phenomenon in the whole 
range of steel metallurgy, may be found, in text-books 
or in reports of metallurgical lectures, but the present 
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lecturer must confess that he is no nearer a con- 
vincing solution of this problem than when he began 
his researches twenty-five years ago. 

It is next necessary to correlate the chemical and 
micrographic analyses of the plain carbon steel upon 
which the world depended for its cutting implements 
from the time of Homer 
to 1870. 

The structure of pure 
Swedish iron is usually 
contaminated with a 
little slag. Ignoring 
this, the mass consists 
of white allotrimofphic 
crystals of iron witji 
optically black boun- 
daries. 

In a micrograph of 
nearly pure iron contain- 
ing about 04 per cent, 
of carbon, almost half 
. the mass consists of the 
dark-(‘tehing compound 
constituent pearlite. 

The structure of 
‘ nearly pure iron con- 
taining 0-89 per cent, of 
carbon consists entirely 
of pearlite, a mechan- 
ical mixture of 87 per 
cent, of iron with 13 per 
cent, of normal carbide 
of iron, FcjC. The 
massf abrasion hardness 
of normal pearlite is 
about 4*5 — that is, be- 
tween fluorspar and 
apatite on Moh’s 
mincrkl sO:aie. 

We have next to con- 
sider the phenomena 
known as the hardening 
and tempering of steel. 

Figs, 2 and 3 show 
very clearly the begin- 
ning, the progression 
and end of the harden- 
ing of steel — that is to 
say, the transformation 
(during a thermal ampli- 
tude of perhaps 3° C;] 
of the compound 
constituenJt pearlite 
(2iFe+Fe.,C) to the 
micrographirally amor- 
phous constituent hard- 
enite, which corresponds 
-to, the empirical figures 
pFcj,C, in 'wfiich the car- 
1 bide of iron, owing 
to the quenching, i 
trapped in some mole- 
cular association with 
the whole of the iron. 

The constituent harden- 
itc has a hardness of 
7 on Mohr’s mineral 
scale — that is to say, it is as Hard as quartz, flint, or 
rock crystal. 

It is a little difficult to realise how much the thermal 
capability of the mineral pearlite (with a hardnes$ 
of 4’5) \o transform itself into the. igneous rock 
hardenite (with a h|irdness of 7) has contributed 
to the advance of civilisation and to the material well- 
being of the human race. But unfortunately it was 
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found that hardenite was thermally very unstable, and caused tlie hardenite to revei't largely to relatively 
that its cutting powers were greatly limited by the soft pearHte at a blue heat, say, 300^ C. This pro* 
lact that the heat of friction in turning operations pertv naturally limited the operations of engineers as 



Fig. 2.~ Carbon 0*89 per cent. The edge A was quartt-hard, strippinj; file teeth. The edge C 
WM quite soft to the file. Etched ^ in. diameter disc. Magnified about xa diameters after 
dmerential heating and rapid quenching. For high*pcairc« majsitii Hcation see Fig. 3. 



iiy Jimitea tne operations of engineers as 
to speed, as to traverse, and as to depth 
of cut, and consequently as to the cost 
and rate of output of all the engines and 
appliances necevSsary to our modern 
civilisation. 

(A tempering diagram was then ex- 
plained in which the black areas show 
the evolution of the latent heat of 
harden ij%,*a lid consequently ^the trans- 
formation of the qtihrtz-like<hLardenite to 
soft pearlile. Tliis change at about 
' acquires a marked increase in 
yelority ^diich reaches a maximum at 
about 3oh° C. the soft pearlite 

becomes the predominant partner, and 
the 1‘utting power of the mass has 
practieally vanished.) 

About the year 1870 marked ihe.rfirst 
beginnings of an ejioch in cutting-steel 
metallurgy, which may be called the 
tungsteii-c'hrome era. "Robert I'orrester 
Mushet, at the Clyde Works, .Shertiekl, 
began to manufacture on a considerable 
scale his si lf-hardcning steel.’' Mushet 
had pracliailly di.scoverecl that when 
carbon st<*el was ajioyed with a large 
percentage of tungsten, it, when cooled 
from a yellow heat in a draugh|^ of air, 
was not only sufiiciently hardened, but, 
owing to the fortifying action of the 
tungsten on the carbon’ the hardenite 
was thermally considerably more stable 
than that of plain carbon steel. 

It is probable that in Mushet ’s 
early steels the “letting-down” point 









v/'v 


Traniformation nwly completed. ‘Temperature Transformation half completed. Temperature about Transformation beginninc. ^mpcratiire 

»bout728’C. 

awaSi normal peftfliie. Dark border.) troMtkic poarlite. Carbon'o'Sp per cent) Magnified aboift 450 diameter ' 
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of the hardenite was raised to a tempera- twenty years prior to the date of the American patent, 
ture of perhaps 400 ° C., thus r.nablin^ In fact, what Taylor and White had really done was 
engineers to take bigger cuts and work at higher to show that this type of steel was capable of retaining 

its cutting edge at a much higher tempera- 
ture than most engineers and metallurgists 
§ had realised. For this demonstration every 

'c credit is due to the Bethlehem Company. 

8 Sheffield steel-makers, realising future 

^ ^ ^ X~y possibilities, made from the year 1900 and 

^ O ^ / onwards a series of experimental researches 

A which eventually gave to engineers that . 

.§ 3 ^ / \ astounding material known as high-speed 

A — ' — - steel, in which the thermal stability of the 

^ o ^ A ' fortified hardenite was raised to about 700 ^ 

8 ''^ 15 / I C., and the striking difference in chemical 

ig .g 2 /I composition between Mushet’s and high- 

^ s[)ecd steels was shown ; nevertheless, the 

^ ST A latter are merely a progressive experimental 

\ / development of the former. 

^ \A The claims of the Taylor-Wliil'* patent 

. C W('re the subject of a protracted lawsuit, the 

1400 1500 1600 1700 1800 1900 2000 tosis of which were about 50 , 000 /. In th 

_ i. ^ ^ Jtistice Cross, of the United States 

rlQrdening Te/Dperdture in Circuit Court, in a lengthy and luminous 

Degrees Fohrenheit. judgment, pronounced the Taylor-Wlule 

F,«. -Physical diagram claimed by Messrs. Tayior a..d White for lung.ten.chrome steels ^6 absolutely invalid. Nevertheless. 

n i.s still claimed that the patent m suit was 

speeds. Later, about 1880 , Mushet still further forti- utilised by British manufacturers in producing modern 

fied his hardenite by the addition of relatively small high-speed steel. It is, therefore, only fair to consider 

percent^es of chromium, and between i 88 o and 1900 what this patent really claimed, 
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perhaps 

C. The Chemical compositions in the patent Fig. 4 shows a physical curve of , tungsten- 
embodied nothing which had not been included chrome steels which the patentees claimed to 

in the Mushet type of steel for a period of about .have discovered. The coordinates are vertically the 
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cutting efficiencies of tungsten-chrome steels with any 
carbon from o-8 to i-8 per cent, (the amount being a 
matter of indiffcrenct?), and horizontally the hardening 
temperatures in degrees Fahrenheit. The short hori- 
zontal lino “A"B” between 1500° and 1550° F. was 
alleged to be the range in which, prior to the patent, 
all tungsten-chrome air-hardening steel had been 
hardened. The falling line “ B-C ” betw'cen 1550° and 
1725*^ F. was stated to be the breaking-dow^n range 
discovered by the patentees, along which the cutting 
power of the steel steadily deteriorated. Then along 
the rising line “C-D,** from 1725° to 2000° F (the 
maximum temperature specified in the patent), the 
quality of the steel improved as the temperature of 
hardening rose, until in the higher part of this range 
the turning tools had an ' efliciency never before 
achieved in the art, and in effect (to use the words of 
Cfieridge’s “Ancient Mariner”) the patentees 
*.iimed : 

\Ve were ihe first that ever burst 
Into ihpt silent sea. 

My late colleague, Dr. A. McWilliam, and I w’ere 
commissioned to investigate at Sheffield University 
th.e accuracy or otherwise of the curve specified in the 
patent. The results arc embodied in Fig. 5. 
'Fhe coordinates are, horizontally hardening tern- | 
peraturos in degrees F., and vertically cutting j 
efficiency numbers obtained by the approximate and 1 
relative formula e=ztxs'\ where e is an efficiency I 
number, t the time endurance in minutes, and .v the 
cutting speed, caeteris paribus, in feet per minute. 

It will be seen that with a steel containing about 
17 per cent, of tungsten, 3 per cent, of chromium, and 
1*3 per cent, of carbon, the maximum efficiency 
number of about 5000 is obtained at the lowest tem- 
perature, 830® C., after wffiich the higher the harden- 
ing temperature the less the efficiency^ number, wffiich 
at 1300*^’ C. or 2400° F. has fallen to *500, or only 
twice the efficiency of plain carbon steel. In a similar 
steel, containing, however, only 07 per cent, of 
carbon, the efficiency number at 830® C. is only about 
500, but the efficiency steadilv rises with the harden- 
ing temperature, until at 1300° C. or 2400® F. it 
reaches the astounding number of about 32,^00. In 
a word, there is no breaking-down range, and so far 
frorn the percentage of carbon being immaterial the 
cutting efficiency is actually a function of the carbon 
and hardening temperatures. 

{To be continued.) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Birmingham. — ^The council, in accepting the resigna- 
tion by Prof. J. H. Poynting of the office of dean of 
the^ faculty of science, has passed the following reso- 
lution : — “That this council deeply regret the illness 
which has deprived them of the greatly valued and 
long-continued services of their former colleague, Dr. 
Poynting, at their meetings, and earnestly trust that 
his health, now happily restored, may be preserved 
. for many years.” * 

Prof. Barling has resigned the chair of surgery on 
his election as Vice-Chancellor. 

Dr. Alfred FI. Carter has resigned the chair of 
medicine, and the followii^;* resolution has been 
passed by the council: — “Tilat the council accepts 
with great regret the resignation of Dr. A. H. Carter 
of his appointment as professor of medicine in this 
University. It desires to thank him for his valuable 
services n<jj: only as teacher during the past twenty"^ 
vears, but also for the great assistance he rendered 
m promoting the union of the medical faculty of 
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OucCn's College with Mason College, a step wdiich 
materially advanced medical education|tand the Uni*- 
versity idea in Birmingham.” 

Cambridge. — The following is a summary of bene- 
factions received by the University during the year 
ended December 31, 1912 : — 

d. 

(lonville and Caius College, towards the 
maintenance of the new^ buildings for 
physiology and experimental psycho- 
logy ' 500 C) o 

I Dr. J. B. Murry, St. John’s College, 

I for the endow'meiil of a • research 
I sliub'ntshi}) in physiology to be called 
I the Michael Foster research student- 
ship ... 1100 o 0 

Anonymous, for the endow'ment of the 
Arthur Balfour professorship of g-ono-^ 
tics ... ... ... ... ... 20,000 o o 

Balfour Library Endowmient Fund, sub- 
scribers to ... ... ... ... 2302 3 2 

Col. W. Harding, for the endowment 

. of a lectureship in zoology 1100 o o 

I St. John’s College, tow'ards the equip- 
1 ment of the .Solar Physics Laboratory 

on its installalion at Cambridge ... j^oo n o 

Anonymous, for the purpose of increas- 
ing the stipend of the director of the 
Fitzwilliam Miisoum ... ...^ ... 100 o o 



In addition, sums amounting to about 10,000/. have 
been presented to the University. 'rhes(' include 5000/. 
from Mr. Otto Ib'it, 1000/. from the Mercers’ Com- 
pany, 1000/. from Messrs. Rothschild and Son, and 
j 200/. from Mr. Almeric Paget, M.P., for the new 
; school of physiology. 

i 'T'lw, Vi('e-Chanceilor gives notice that he has ap- 
pointed .Saturday. April TO,^as the day for the election 
to the Plumian professorsfiip of astronomy and ex- 
perimental philosophy vacant by the death of Sir 
George Darwin. Candidates for the professorship are 
requested to send their names to the Vice-Chancellor 
on or before Friday, April it. ^ 

The director of the .Solar Physics Observatory has, 
with the consent of the Vice-Chancellor, appointed 
the following to be mc’mbers of the staff of the .Solar 
Physics Observatory : — F. J. M. Stratton, to be 
assistant director; C. T. R. Wilson, to be observer 
I in meteorological physics ; F". E. Baxandall, to be first 
1 senior observer; C. P. Butler, to be second senior 
observer; W. E. Rolston, to be first junior observer; 
\V. Moss, to be second junior observer. 

Leeds.- -Arrangements are being made for the 
establishment of a Yorkshire Summer School of Geo- 
graphy to bo organised in alternate years by the 
Universities of Leeds and Sheffield. The course for 
1913 wall be held at Whitby, from August 4-25, under 
the auspices of the Fhiiversity of Leeds. The aims 
of the course are to provide instruction wdiich shall 
equip students for attacking problems in the regional 
geography of any area, and to discuss and elucidate 
problems connected with the teaching of geography. 
The work of the school will include field work, labora- 
tory work, and lectures on geological, meteorological, 
economic, and historical aspects of the geography of 
Yorkshire. The agricultural, mining, textile, and 
metallurgical industries will be dealt with, as well as 
questions connected with language and^ place-names. 
Further information will be available in June, on 
application • to the secretary. Summer School of Geo- 
graphy, the University, Leeds. 

In September next Prof. H. R. Procter will retire 



50 


NATURE 


[March 13, 1913 


from tilt tluar of applied chemistry (chemistry of 
leather mann|ftcture) which he has held for the past 
twenty-two years. Prof. Procter is prepared and 
desirous t(» continue in an honorary capacity the re- 
searches into the chemistry of the tanning process and 
the behaviour of colloids, on which has been en- 
gfaftfed. To commemorate the gft'eat services he has 
rendered to leather industries it is therefore proposed 
to erect and equip an International Research Labora- 
tory, of which he will be honorary director so long 
as he desires to continue his investigations. The 
laboratory will be open, without charge, to competent 
students from every p^rt of the world. The council 
of the tJniversity has provided a site, and an influ- 
ential committee, representing the scientific and com- 
mercial sides of the leather industry, hau been formed 
to appeal for subscriptions. The sum desired is 4000Z. 
for the establishment of the laboratory, and 300/. a 
year i'or ^drrent expenses and assistance. The* 
honorary treasurer of the committee is Mr. W. J. 
Rivington, The Leather Trades Review, 24 Mark 
Lane, London, E,C. 

The University is to receive a grant of i«oo7. a year 
through the Board of Agriculture from the Develop- 
ment Fund for investigations into the subject of 
animal nutrition. The work is to be carried out in 
consultation with the exi.^ting Research Institution at 
Cambridge, so that there shall be no unnecessary 
overlapping between the two schemes. 

Scie^ announces that gifts amounting to more 
than 100,000/. to Washington and Lee ^University, 
Lexington, Va., are provided for in the will of Mr. 
R. P. Doremus, who died on February i. 

The council of the University of Bristol has been 
informed that the late Mr. Augustus Nash has be- 
queathed the residue of his estate in trust to pay a 
near relative the income during life, and afterwards to 
pay the capital s^m to the University in the hope 
that it mav be used to advance natural sciences, par- 
ticularly chemistry. The sum will be about i8,ooo7. 

It will be remembered that, in 1909, the Goldsmiths 
Company gave 50,000!. towards the extension of the 
engineering department in the Central Technical Col- 
lege. The company has now offered to pay the entire 
cost of the new building, which means an added gift 
of 37,000/. The Goldsmiths’ Company lias attached 
the condition that the portion of the capital belonging 
to the Imperial College of Science and Tocjinology 
which will be thus set free shall be added to the 
endowment fund, the income -being used for higher 
educational and research work. 

^ A^ MEMORIAL signed by a large number of educa- 
tionists and others has been presented to the Prime 
Minister urging the need for an immediate reform 
of our national education. The petition states that 
the memorialists ‘*are of opinion that this country 
has been slow, as compared wdth some other nations, 
in recognising how^ greatly education increases 
national strength when it permeates everv class of the 
community and makes for the unitv of the nation. 
They, therefore, urge that adequate, provision for 
‘education in all grades, from the primary school to 
the uniyerstty, be made in every defined area of the 
population; that the artificial barriers betw’cen grade 
and grade should be, so far as possible, broken down, 
and facilities given to every child, w^hatever his birth 
or creed, to proceed unhindered to his appropriate 
development and towards a national ideal of intellec- 
tufik spiritual, and vocational efficiency.” The. peti- 
tion urges the Government to undertake forthwith ** a 
comprehensive reform of the national education, 
making for the good of the nation as a wdiole. 
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The Admiralty has issued a circular detailing the 
steps it is proposed to take to supplement the supply 
of officers for the Navy. The new’ requirements of 
the Air and Submarine Services, the establishment of 
the Dominion Navies, and other causes all make an 
increased number of naval officers necessary. This 
greatly augmented demand will be met in part by 
promotions from the lower deck, by absorption of 
officers from the R.N.R-, and in other ways, but to 
provide officers available for service in 1920 a new 
oolicy is to be adppted in addition to existing plans. 
The speci.il enti-y is proposed of a limited number of 
cadets of about the age of eighteen, who have com- 
pleted th<'ir general education. A number of such 
cadets not exceeding thirty annually will be admitted 
by competitive examination of selected candidates. 
They will be sent to a naval establishment for a courc 
of professional training before being distributed lal 
midshipnicfi in the fleet. Th(* same subsequent care?i 
will be open to them as to officers who have entered 
through Osborne. They will be free to volunteer for 
service in any one of the . special branches/ The 
entrance examination will be such as to attract candi- 
dates who have received at school a good grounding 
in mathemalies, mechanics, and physics. The sub- 
jects of examination will be. nearly identical with those 
prescribed for entry to Woolwich, but some weight 
w’ill be assigned to an elementary knowledge of 
engineering science in addition to the usual Woolwiph 
subjects, 'rhe course? of training which these cadets 
will undergo after admission will consist largely of 
in.struction of a practical kind in naval engineering 
and In the service applications of electricity. The 
first special entry under these conditions will take 
place bv competitive examination in June next. An 
Admiralty Committee will interview each candidate 
and examine credentials furnished by, the headmaster 
of the , school he is attending or last attended. On 
the report of this committee it will be determined 
w’hether the candidate shall be admitted to compete. 

During the International Kinematograph Exhibi- 
tion, to be held at Olympia on March 22-29, there 
will be^an educational conference, at which the use 
and value of the kinematograph as an aid to instruc-^ 
tion will be discussed. It wrojuld, of course, be absurd 
to suggest that direct observation, or mental work 
requiring the individual activity of the pupil, can be re- 
placed as educational factors by the more or less passive 
contemplation of moving pictui^es ; nevertheless, there 
are many subjects, which can be illustrated more 
effectively bv the kinematograph than by any other 
means. Moving pictures representing thq peoples, 
industries, and characteristics of many lands give 
more accurate impressions than many pages of, a 
treographical reading book; the dry bones of history 
mav be made to live in the minds of pupils by means 
of some of the historical films available ; animals may 
be seen in their natural haunts; the stages of de- 
velopment of an animal or planL can be followed h) 
Quick ‘and orderly sequence; the nature of disease and 
the value of preventive medicine can be illustrated; 
and many other .points not easily explained can be 
presented in the most striking manner. At the forth- > 
coming conference the application qf the kinemat^ 
graph to instruction in various branches of the currk 
culum, and to educatiop generally, w*ill be discussed. 
Among the speakers wm be Dr. Lyttelton (headmaster 
of Eton), Mr. Stephen Paget, Miss Von Wyss (presi- 
dent of the Nature Study Union), Dr. Walthsley,^ Mr. 
F. W. Sanderson (headmaster of Oundle School). 
Mr. A. P. Graves (late H.M, Chief Inspector of 
Schools). Messrs. Path 4 Freres will shcrlf manv of 
their educational films during the conference in illus- 
tration of the various subjects brought forw’ard. The 
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kinefnatograph may be made such an effective educf- 
tional instrument that encouragement should be given 
to all who are endeavouring to discover its best uses 
and to product pictures above the penny-dreadful type 
which is now too common. 


SOCIETIES AND ACADEMIES, 

London. 

Royal Society, March 6. — Sir Alfred Kempe, vice- 
president and treasurer, in the chair. — Prof. J. C. 
Bose : An automatic method for *the investigation of 
the velocity of transmission of excitation in Mimosa. 
The research was und(‘rtaken to decide the question 
whether in Mimosa pudica stimulus gives rise to a 
^"re nassage of hydro-mechanical disturbance or a 
ijj^nsmission of true excitation. The results obtained 
warrant the conclusion that there is transmission of 
true excitation.— W. K. Spencer : Th(* Evolution of the 
Cretaceous Asteroidea. An endeavour is made to 
trace the evolution of the starfish through the whole 
of the Cretaceous deposits. At the first sight llv 
material app(‘ar('d to be unpromising, for complete or 
even fragnitaitary specimens are rare. It has been 
found possible, however, to use the isolated marginal 
plates which are found fairly commonly on weathered 
chalk surfaces. It is shown that these marginal plates 
have a shape and ornament characteristic of each 
distinct species. I'he species may be arranged in 
lineages, and the examination of large collections 
made by English and Continental workers make it 
feasible to trace the life-history of most of the lineages. 
— Dr. E. A. Newell Arbcr : A preliminary note on the 
fossil plants of the Mount Potts Be.ds, 5 Jcw Zealand, 
collected by Mr. D. G. Lillies biologist to Capt. Scott’s 
Antarctic Expedition in the Terra Nova, in 1911. 
The communication briefly discusses the first results, 
which have reached this country, of the late Capt. 
Scott’s second Antarctic Expedition. In the winter 
months of the last two years the Terra Nova has been 
at work ' in New Zealand waters. During these 
periods Mr. D. G. Lillie, one of the biologistijs of the 
expedition who has been attached throughout to the 
T^rra Nova, has been endeavouring to clear up on 
the evidence of the fossil floras some of the many 
points which remain unsolved with regard to the 
stratigraphicar geology of New Zealand. In particu- 
lar, he has made large collections from the Mount 
Potts Beds, in Ashburton County, Canterbury. Whether 
these bods contain Glossopteris, as asserted by Hector 
and others, has long been a matter of dispute, for 
the whole question whether New Zealand formed part 
of the great southern Permo-Carboniferous continent 
of “ Gondwanaland ” depends entirely on the character 
and age of the flora of those beds. As it proves, the 
flora of these beds is thoroughly Mesozoic. The flora as 
a whole consists chiefly of Rhaetic plants, though a few 
J.urassic tvpes also ^cur, and thus the age of the beds 
is either Rhaetic or Lower Jurassic. The Mount Potts 
beds are admittedly the oldest plant-bearing series, in 
a geological sense, as yet discovered in New Zealand. 
No Palaeozoic plants are known from these islands, 
and there is thus no evidence that they formed part 
of “ Gondwanaland ” in Permo-Carboniferous times. — 
Sir D. Bruce, Majors D. Harvey and A. E. Hamerfon, 
Dr, J. B. Davey, and Lady Bnice : (i) Trypanosomes 
found in the blood of wild animals living in the 
sleeping sickness area, Nyasaland. (2) Trypanosome 
diseases of domestic animals in Nyasaland. II., Try- 
Panosoma Caprae.(K\cme), (3). Morphology of various 
strains of fhe trypanosome causing disease in man in 
^lyasaland. I., The human strain. . 
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Linnean Society, February 20. — Prof. E. B. Poulton, 
F.R.S. president, in the chair. — Roland H. DeakinT: 
Anatomy of the larva of Phryganea strtcta.-‘ ^W . Bet- 
ting Hemsley : The genera Radamaea, Benth., and Neso- 
genes, A. DC. Radamaca montatia is a shrub from 
Madagascar, a^d some imperfect specimens of a similar 
plant were referred to his R. prosirata. On compar- 
ing these specimens with some collected on the 5ca- 
lark expedition by Prof. J. Stanley Gardiner and Mr. 
J. C. F. Fryer, the author found it had to be trans- 
ferred to its proper genus, Nt'.sogenes. Four species 
of the latter genus are now known, including a new 
one from Aldabra, named N. JDuppnlii, HemSl., after 
the discoverer. — Prof. R. J. Harvey Gibson and Mar- 
garet Knight: Marino’ Algae collected by Mr. Cyril 
Crossland ino the Red Sea. Part ii. was mainly a 
list of species, forty-six in number, thirty-five of which 
are additions to the former list. The authors have 
I observed sexual and asexual organs, not ' merely on 
I the .same plant, but on the same brahch, in several 
j species, and consider the phenomenon to be by no 
I means exceptional. 
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Trevithick and P. I. Cowan* 

Physical Sociktv (University College, Gower Street), at 5. — Demonstra- 
tion of .Spark Photographs: W. B. Haine.s.— (i) Some O.scillogr.ams of 
Condenser Discharges and a Simple Theory of Coupled Circuits ; (2) Ex 
hibition of Braun Kathode-Ray l ubes and an Electrostatic Matdiine for 
Working them, used as a High-frec^uency Oscillograph ; Prof. J. A. 

. Fleming.— The Stretching and Breaking of Sodium and Potassium : B. B. 
Baker.— The Latent Heat of Evaporation of Aqueous Siili Solutions: 
R. G. Lunnor.—Somc Flame Spectra: Dr. E. N. da C. .Andrade. 

Royal Asthonomical Society, at 5. — The Sounds Alleged to Accompany 
Flights of Meteors : A. King.— Note on the Possibility of Refraction by 
the Sun‘s Atmosphere. Papers of the l.U.S.R. No. VIII. : R, S. Capon. 
—Observations of Gale’s Comet: Sydney Observatory.— A Family of 
Oscillating Orbits of Short Period ; H. R. Willard.— Note on the Nebula 
H I Cassiopein : Mrs. Is me Roberts.— Notes on Fireballs and Shooting 

NO. 2263, VOL. 91] 


^htar.s: W. F. Denning.— 'Fhi! Vat table Star R Cygni : E. K. Barnard. — 
A Furrnula for ( orrecDng St.itistic.s for the Effects of a Known Probable 
Emu- of Ob.scrvaiion ; A. S. Eddingti»ti.— yVWv*/^//? /Vt/cr.r : Observa* 
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RcscarcJics in Colour Vtston and the i*Hchromaiic 
Theory, By Sir William de W. Abney, K.C. B., 
F.K.S. Pp. xi + 418 + 5 opiates. (I.ondon : 
Lonj^mans, Green and Co., 1913.) Price 
21s. net. 

T here is. certainly no living* authority on 
“ colour- vision ** more competent to throw 
light on that intricate and perplexing** subject than 
the author of this work. Sir William Abney has 
attacked the various problems which present them- 
by his own methods and with the utmost 
completeness of detail. In almost every con- 
ceivable way he has tried to correlate the more 
precise physical fqcts, elicited by carefully and 
ingeniously modified experiments, with the vaguer 
physiological conceptions arrived at from a study of 
normal and abnormal sensations of colour. The 
present work embodies and collects into a consecu- 
tive whole a record of the author’s previously pub- 
lished researches. The book is consequently one 
which will be regarded as a standard work, It 
gives the most complete and clear exposition oi the 
■ trichromatic theory of Young-Helmholt;?:. It will, 
we venture to think, be more readily understood 
than Helmholtz’s own latest treatment of the sub- 
ject as given in the last edition of hist ‘^Pl:^'sio- 
‘ logical Optics.” 

So far as Sir William Abney’s researches go, it 
must be admitted that they afford strong- evidence 
of the fitness of the trichromatic theory to explain 
how normal colour sensations may be evoked by 
the known physical causes. The dilficulty comes 
^n attempting explain congenital and acquired 
defects in coloi;pifeensation in accordance with that 
theory. To do so by inferring that there is then 
a complete absence of stimulability, or a weaken- 
ing in the stimulability, of one* of the three end- 
organs supposed to correspond to a so-called 
“fupdamental. .senshtion,” leads to hypothetical 
conclusions as to tjie way in which colours are 
perceived by the colour-blind. The many interest- 
ing experiments adduced by the author in support 
of the idea of altered stimulability of tjie end- 
organs in the colour-blind can scarcely be said to 
4 ^ ponvincing. It may indeed be *asked : Why 
should abnormal colour ” sensation ” depend at 
nil upon abnormal ‘‘stimulability ” ? There are 
different stages in the production of colour sens^ 
tions in response to objective stimuli. These arc : 
the effect of th^ physical cause on the percipient 
elements of the retina, the conduction by the optic 
and, lastly, the response in the brain-cells. 
Might not an abnormality in the’ last stage, the 
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al “response,” be consistent with colour con- 
‘'fusion complete and incomplete, altogether in- 
dependent of any abnorlfeility in the colour end- 
organs of the retina? In cases of acquired colour- 
blindness there is, in fact, good reason to refer 
the defect both to altered conductivity in the optic 
nerve-fibres and to changes in the central cells. 

From the way in which colours are matched by 
the “colour-blind” it is difficult, apart from 
theory, to believe that the colour-blind spectrum 
iS/ such as would appear to *the normal eye any- 
thing remotely comparable to that represented for 
a “red-blind*’ and a “green-blind” individual 
respectively in plate i. Even admitting that there 
is an appreciable difference between the two 
classes of cases, which are thus classified in ac- 
cordance with theory, it is almost inconceivable 
that the spectrum can appear so different in the 
two cases. 

Some colour-blind people, it is true, are uncon- 
scious or only vaguely suspicious of their condi- 
tion. But there arc others who are well aware of 
it. Some are even keenly interested in analysing 
their colour-impressions aiici in comparing them 
with those of normal individuals. The writer of 
this notice has met with several who have done 
so. Without exception and without regard as to 
whether they might be classified as “red colour- 
blind” or as “green colour-blind,” they have 
arrived at the conclusion tl^at their yellow and blui* 
sensations are not materially different from the 
normal. Their absolutely dichromatic spectrum 
consists of a “warm ” and a “cold ” colour sensa- 
tion, which,' when saturated, as compared with 
other colours to them, are often described as 
‘vivid” and “pleasurable.” ^ 

In a letter received in 1879 from Dr. William 
Pole, who was'^ “ colour-blind ” and well known 
or his own contributions to. this subject, he 
states : *“ 1 am more than ever convinced of the 
enormous difficulty normal-eyed persons find in 
understanding what we, the colour-blind, really 
see.” Again, in 1890, referring to Clerk Maxwell, 
he says : — “ He examined me carefully with 
spectral apparatus, but he spoilt all his results by 
insisting that my warm colour must be the Young- 
Helmholtz fundamental ‘green,’ and as I obstin- 
ately refused to adhere to what seemed to me a 
preposterous contradiction of all my experience, 
he never published his trials. . . . Now the 
general opinion seems to agree with my own im- 
pression that it is yellow, i,e. no Young-Hclm- 
holtz fundamental at all.” 

Again there is surely no proof that the colour- 
blind see white otherwise .than the normal-eyed. 
No difference ?n a white object can be seen as it 
is passed from the periphery of the field of vision 
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Ic^ the centn . Yet there is a colour-blindness of 
the normal peripheral iicld which is analog'ous to, 
'though possibly not id^Rtical with, copgcnital 
colour-blindneSs. One of the assumptions, how- 
ever, which is made, in ihe endeavour to make the 
theory suit the case of colour-blindness, is that 
the colour-blind “white’* is altogether different 
from the normal-eyed “white.” According to Sir 
William Abney, the “white” of the “red-blind” 
is a sea-green, and t^at of the “green-blind ” a 
brilliant purple. But it would appear from the 
nature of the actual experiments 01^ which this 
assumption is based (pp. 273, 274) that there is 
here only a confusion between the sensations to 
which these colours give rise in normal eyes and 
the neutral sensations which they e\'oke in the 
colour-blind- 

In * every case of complete colour-blindness 
(which causes colour-confusioh only and is distin- 
guished, therefore, from total loss of any colour 
perception) there are two hues which, though most 
definite and vivid the normal-eyed, appear alto- 
g(‘lhcr uncoloured or neutral. Only one of these 
neutrals is to be found in the spectrum, though 
both can be produced by combinations of spectral 
colours. ’ This is obviously something different 
from a demonstration of the manner in which what 
to the normal eye is white is seen by the colour- 
blind. But it may be asked : Is there any reason 
for entirely giving up the trichromatic theory 
because it does not meet with general acceptance 
when “ doctored ” to suit the case of colour- 
blindness? A study of Sir William Abney ^s work 
must convince one how strongl}^ it^ supported 
by physical facts. * 

Aliquotation from the preface may fittingly con- 
clude a nec<\ssarily too short notice of this valu- 
able and comprehensive work. T^e author there 
makes the f&llowing suggestive remark ; — 

“A theory, to be one of perfection, must offer 
the truth, the whole truth, and nothing but the 
truth. "J'he trichromatic theory offers the truth ; 
but the physiologists must add their quota to 
make it thcAvhole truth. There may be difficulties 
in welding together the physical and physiological 
aspects of colour vision to make a perfect theory, 
but it will be effected.” 

A MEDIEVAL PHYSICIAN. 

John of Gaddesden and the Rosa Medicmae, By 
H. P. Cholmeley. Pp. 184. (Oxford ; Claren- 
don Press, 1912.) Price 8.9. 6 d. net. 

O LD books, at any rate old medical books, 
ma*y, as regards their contents, he divided 
into three classes ; those intrinsically valuable as 
sources of more or less original knowledge — of 
such a^e the Hippocratic writings, Galen, .Alex- 
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ander of Tralles, some of the Salernitan treatises, 
the greater medieval Italij^ and French surgeons, 
Sydenjjam, Morgagni — n 4 mes taken at hazard ; 
secondly, those which, although not original 
sources, yet enshrine more or less admirably the 
works of great men or of schools which had other- 
wise perished — of such are Celsus, our chief re- 
source for the doctrines of Alexandrian medicine, 
or Cailius Aurelianus, which preserves for us some 
of the writings of Soranus, or Aretseus, or 
Oribasius — na|pes again chosen at random, or 
smaller books which also, as rafts or broken 
pieces of the ship, may salve lesser fragments 
of ancient lore — books such as Aetius or Paul 
of .Aigina ; and, thirdly, old books which have mn 
other value than the bibliophile may, in the fashion 
of the lime, choose to confer upoft them as 
antiques. These books, for their quaintness, may 
arouse some interest, and of such is the book 
before us. 

John of Gaddesden ’s book may in its time have 
j served as a handy “Practica” lor his contem- 
j poraries, but in later centuries probably the best 
use it has served is as a nucleus around which Dr. 
Cholmeley has gathered much interesting historical 
I inattA*, very aptly and pleasantly put together. 

1 The original John is poor stuff. His editor 
respectfully offers to him some tribute, asking 
us to recognise at least his clinical insight. John, 
who cfied*in 1301, highly educated at Oxford and 
in later life a fashionable Court physician, enjoyed 
! great advantages of experience, and no doubt 
brought these advantages to the construing of 
his 0 }«ford “Theoretica” and “Practica”; but 
his own contributions were exiguous. Arderne, if 
no great author^ was at any rate superior to John 
of Gaddesden, and we hope that the success of this 
edition may tempt Dr. Cholmeley to follow up Mr. 
D’Arcy Power’s pioneer work with a like volume 
on Arderne. 

In studying the A?irritings of early physicians \vc 
must continually remember that literary ethics wai| 
not lx>rn until modern times — almost in our 
day. It is sciircely fair to. these old men, when 
they lifted pages upoa pages from their fore- 
runners, to ^accuse them of “shameful plagiary.” 
They all did it, and not in medicine only; and not 
only the inferior authors, but the m.^t reverend 
of them also. So John,^ with a pious obsequiou^^ 
ness, helped himself to what he could find else- 
where to serve his purposed As a specimen of 
J^n's wonderfully vivid clinical pictures, Dr. 
Cholmeley quotes his description of obstructive 
jaundice with ascites. It is vivid, '%o doubt; but 
we may be sure that it is not John’s. To track 
out the sources of all or many of his purple 
i patches would be a long business, but in respect 
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of this passage, as Avicenna lay near me, I 
looked up thii^ subject therein ; I did not find there 
this paragraph as a whole, it is true, but | found 
every or almost every sentence of it in Avicenna 
(Lib. iii., Fen 14, Tr. 4), sentences condensed 
either by John himself or by someone whom 
lohn copied. And thus, with a little trouble, 
I suspect we might run to earth most 
or all of John of Gaddesden^s clinical equipment. 
I turned to Avicenna remembering that Razes 
diagnosed ascites by^ fluctuation and percussion. 

It is not quite easy to account for the sterility 
of Great Britain in medicine, as in much other 
^ knowledge, during the fourteenth and early 
^fteenth centuries. Gaddesden’s book must have, 
been written before the Black Death. Edward the 
Third was" an accomplished sovereign, and Eng- 
land was not more harried by wars than France, 
yet we have nothing distinguished to show before 
the time when began the great procession of 
Gilbert, Clowes the elder, Harvey, Gttsson, 
Wharton, Willis, Lower, Wiseman, Mayow, to 
prove that Englishmen were capable of carrying 
the banner of medicine as high as their neigh- 
bours. Before the revival it is true that England 
was somewhat isolated from the main streams 
of European learning. Anyhow, the history of 
medicine in England before the accession of the 
Tudors is a dreary study. 

We Icnow how well equipped in the Toui tecnth 
century Merton was, or ought to have been, in 
this field; and Gaddesden was of Merton. Per- 
haps no faculty has been so robbed of its endow- 
ments as medicine ; witness also the Linacre trusts 
and the Gresham College; moreover, of the three 
“philosophies,” the natural branch was gradually 
eliminated. It is interesting to learn, however, 
from Dr. Cholmeley that John was a graduate in 
medicine. I am not sure if Dr* Cholmeley has 
any higher authority for this title than Wood, to 
v'hom he refers. In Cambridge we have little 
.record, if any, of actual M.D. 's before the Six- 
teenth century ; and the early statutes, which may 
be cited as evidence of study for the degree, arc 
'{as in Peacock) of uncertain date. Of course, it is 
probable that in both universities physicians then 
graduated as M.D. ; but are the graduations on 
record? Xhe “clerks” whi 3 |studied medicine, at* 
giny rate if in orders, seem not to have taken 
the title of M.D. I ask this as Dr. Cholmeley 
bas added to this book a very interesting%arra- 
tive of medical education in Oxford. With a true 
intelligence he has (|pne what was possible to trace 
the titles, of books on medicine then in the Uni- 
versity; for in the Middle Ages books w^re as 
much cause of a ur^versity as teachers. The 
author says that Montpellier at that time out- 
NO. 2264,,^V0L. 91 ] 


shone Oxford as a medical school; the reason, 
or one reason, is that the libraries offMontpellier 
were fed from Cordova.^ Thus, also Frederick th^ 
Second wisely commended his foundation at 
Xaples by purchasing books for large sums from 
the Grand Trunk. .• ^ 

Dr. Cholmeley has another interesting chapter 
on the medieval physician, and others on kindred 
subjects, for which wc thank hirfi ^cordially. A\’e 
wish Dr. Cholmeley healtl\ and leisure to extend 
his gifts to us of like scholarly volumes on other 
chapters of^the history of' medicine. 

CLIFFORD AhLBUp:. 

THE STRUCTURE AND BIOLOGY OF THE 
BACTERIA, 

(1) Die Zelle dcr Bakterien, Fiir Botaniker, 

Zoologcn und Baklcriologcn. By Prof. Arthur 
Meyer. Pp. vi 4 285 + plates. (Jena: Gustav 
Fischer, 1912.) Price 12 marks. ^ 

(2) Ban und Lchen der Bakterien, By Prof. W. 
Benecke. Pp. xii4 650. (Leipzig and Berlin: 
B. G. Tetibncr, 1912.) Price 15; marks. 

T hese two works are evidence, if any be 
needed, of the increasing interestl which is 
being evinced in \he study of The bacteria by 
biologists. The literature concerning them has 
now become so extensive that summaries such 
are contained in these two volumes are very 
welcome. 

(i) The first book treats almost exclusively of 
the structure and elements of the cells of the 
micro-organisms classed by Migula under the 
Eubacteria. 'rhg cells of most of these organisms 
are so minute that it is only by the employanent 
of the most refined methods of research that their 
intimate structure and the fiature of their cell- 
contents can be elucidated. The introductory 
portion deals with the classification of these 
organisms and with their affinities with other uni- 
cellular vegetable forms and with the Protozoa. 
The author considers that the Eubacteria are 
closely related to the Hemiascomycctes ‘ and 
Euat^comycetes of the fungi. Successive sections 
deal with the structure and elements of bacterial 
cells — nucleus, plasmodia, cytoplasm, flagella, 
membr^e, vacuoli, and reserve material. In 
each section the work of various investigators on 
the subject is summarised and criticised with 
commendable^ completeness. In a final section the 
question of ^the chroniophyllous nature of the 
colouring matter of the “purple” bacteria is 
discussed. > ‘4 

For the specialist who requires a general sum- 
mary of what is known respecting bacterial struc- 
ture, no better book could be found. It is pro- 
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fu4idy illnstraled in the text, and contains one 
coloured plate showing- the elements and structures 
firought to light by the application of various 
methods, staining agents and other reagents. A 
full bibliography is appended, but an index is 
lacking, which is a great mistake. 

(j) The second volume is one more adapted 
to the needs of the biologist or of the 
general n'ader, inasmuch as it gives a general 
survey of the structure and functions of 
the bacteria and of tlieir activities. The first 
tu f) chapters are de\oled to a consideration 
of tluJ si/e, form, development, and occurrence of 
the bacteria and to the methods employed in study- 
ing and cultivating them. Chapters iii.-vi. deal 
with their morphology and the structure of the 
bacterial cell. As regards classification (chapter 
vii.), the author divides bacterial organisms into 
twf) suborders, the Haplobacterinre and the 
Desmobacterirue, the former including the single- 
celled bacteria, the latter the thread-forming 
organisms such as c’.eptothrix, Crenothrix, Clado- 
thrix, and Ileggiatoa. As an appendage of the 
Haplohaclorina? he recognises the Mycobac- 
teriacefe (“ Pilzbakterien ”), in which he places 
such orgfhnisms as the tube^l'clc bacillus and 
Actinomyces, and the Myxobacteriaceae or “slime 
bacteria.” Truly the classification of the bacteria 
is still in a very unsatisfactory condition ! 

\’ariution and mutability among the bacteria are 
discussed at some length, after which the condi- 
tions of life and general physiology of the bacteria 
are dealt with : assimilation and dissimilation, 
fermentation, nitrogen fixation, cKc. Finally, the 
occurrence and distribution of bacteria on the 
eartlPs surface, in arable, grass, and wooded 
lands, in water and dwellings, are considered, 
file book is exceedingly well conceived, and con- 
tains a mass of trustworthy information with 
sutficient references to the literature. It is well 
printed and illustrated, and is supplied with 
adequate indexes to the matter it contains and 
to the authors mentioned. 

R. T. Hevvi.ett. 

OVR BOOKSHELF, 

Guide Seientifique du Gdographe^Explorateur. 

By P. Cr^pin de Beauregard. Pp. x«^25o-|- 

2 plates. (Paris: Gauthier-Villars, 1912.) 

Price 10 francs. 

This work is not intended for the ordinary 
traveller who wishes to prepare a sketch-map of 
the country which he traverses, and* to determine 
with moderate accuracy the position of his halting 
places. iSl. Crepin de Beauregard, who has had 
much experience of surveying both in France and 
in Itido-China, has prepared a handbook for the 
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trained surveyor who has a certain knowledge 
of mathematics and has to undertake work 
of considerable accuracy in new countries in order 
to provide a control for subsequent topographical 
surveys. The treatment is consequently in a large 
degree theoretical, though actual examples from 
work in the field are given, but the simpler and 
less precise methods of topographical surveying 
are not included. 

The first chapter deals mainly with the trigono- 
metrical formulai involved, while in the second the 
I theodolite is discussed as being the instrument 
’ employed, and the errors introduced by dislevel- 
ment, ^tc., are investigated. Coming to the 
astronomical determinations which the surveyor 
requires to make in the field, the most suitable 
methods of determining the local time, the latitudd^ 
of a station, and the azimuth of a mark are fully 
discussed theoretically, and an example of each is 
worked out. In these cases each observation made 
I is worked out separately and a mean value ot 
the results is obtained, though the probable error 
is not^considered. 

In that part which treats of trinngulation the 
author deals with the computations which are 
necessary in first and second "‘order triangulation 
where the surface is treated a*s that of a spheroid, 
and in third order work where spherical formida* 
suffice^ Map projections occupy a chapter, and 
these arc not .limited to those types which are 
likely to be employed by those who are surveying 
a new country, but include all the principal types. 
The book should be of much use to those trained 
surveyors wlio are steadily extending the network 
of triftngulation in Algeria and Tunis, in Indo- 
China and Madagascar. H. G. L. 

Introduction to the Rarer Elements^. By Philip E. 
Browhing. Pp. xii4-232. Third edition. (New 
York : John Wiley and Sons ; London : Chap-^ 
man and Hall, Lid., 1912.) 

To this edition of Dr. Browning’s book several 
additions have been introduced and numerous 
changes made. The chapter on qualitative analysis 
has been enlarged by the inclusion of new dia- 
grams, new material has been added to the chapter 
on technical applications, and a table of spectro- 
scopic lines and plates showing typical spectra 
have been introduced. The second edition was 
reviewed in Nature of April 15, 1909 (vol. Ixxx.,, 
p. 182). 

A First Book of Elcctriciiy and Magnetism, By 
W. Perren Mayc^k. Fourth edition. Pp. 
xxiiq-351. t^ondon : Whittaker and Co.,^ 
1913.) Price 2S, 6 d, net. 4’ 

The first edition of Mr. Maycock’s little book was 
reviewed in the issue of Nature for January 14,^ 
1892 (vol. xlv., p. 248). The present issue has 
been revised thoroughly and enlarged considerably, 
and the author has been successful in his desire 
to “ carry the reader over the threshold of a sul)- 
1 ject whose theoretical and practical extents are 
; very far-reaching.” 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
* opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communicatiofis.] 

The Radio-Elements and the Periodic Law. 

1 AM grateful to Prof. Schuster for the opportunity 
he has rtfilorckcl by his letter (Nature, March 13) for 
the discussion of the wide generalisations that have 
been ihade with regard to the position of the radio- 
elements in the periodic tabici consequent on the 
recent experimental work of A. Fleck and of the 
theoretical suggestions of A. S. Russell and K. 
Fajans. The whol# question is one in which it is 
important that there should not be any doubt as to 
real nature of the evidence adduced. Prof. 
Schuster’s criticism of my views on the subject could 
scarcely be more sympathetic or helpful, and can only 
result in a maturer outlook on this important ques- 
v. tion. 

Granting for the sake of argument the possibility 
of the existence of groups of elements not necessarily 
of identical atomic mass, with identical chemical pro- 
perties and spectra, the only known direct manner 
in which the existence of the members of these groups 
could be separately recognised is radio-active evidence, 
in which one member is formed from another, not 
directly, but through the intermediary of other 
elements, possessing, necessarily as no"w appears, 
completely different chemical properties. Ilenc^ it is 
natural that at first direct evidence should bo confined 
practically to the subject of radio-activity, and much 
depends upon whetlur that evidence is considered real 
evidence approaching experimental proof, or whether 
it is regarded as merely negative in chameter. * 

In the first place, I admit when I wrote the expres- 
sion, “non-scparable by any known process,” I had 
in mind chemical processes. It is unusual and illus- 
trative of the peculiarities of the problem that the 
relatively rough and partial means of physical analysis, 
to which Proif. Schuster refers, may be expected ulti- 
mately to succeed where the most refined and delicate 
methods of chemical analysis may be expected to fail. 

^ But so it is, and I agree with Prof. .Schuster that it 
should ultimately be possible partially to separate by 
purely physical methods certain members of these 
chemically identical groups by virtue of the slight 
differences in their molecular masses. In fact, a year 
ago^ I commenced an experiment to try to effect a 
partial separation of the two uraniums by diffusion 
in solution. This case is an exceptionally favourable 
one as an alteration in the relative concentration of 
the two uraniums by only a few’ per cent, should be 
detectable without ,anv uncertainty' by radio-active 
methods. ” ’ * 

Although the term ” non-separable ” I think con- 
notes present inability, without implying, necessarily, 
anything as regards w^hat may be possible in the 
future, I do, however, think that ([here are good 
4|rounds for believing that the chemical non- 
separability of elements occupying the same place in 
the periodic table is due to the general character of 
chemical methods ra^er than the state of refinement 
and delicacy nttainea at any particular time. The 
chemical analysis of matter has given us the periodic 
law, and there is no case known of two or more 
ordinary elements with claims to the same place in 
the periodic table. In this connection the case of 
the rare-earth group of elements is necessarily ex- 
cluded. as these elements certainly do not obey the 
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law without modification. In all other parts of the 
table the rule is that there is only one element for 
each place, and each place signifies a separate chem- 
ical type^ differentiated in a regular manner from its 
neighbours. But now the radio-active scries have 
shown that different elements, not necessarily of 
identical atomic mass, do occupy the same place, and 
that when this occurs these elements possess identical 
chemical nature. It is therefore an inference sup- 
ported by the known faiTs of chemical analysis that 
the single place in the periodic classification represents 
the limits of the an.alysis of matter by chemical 
methods, rather than the ultimate analysis into homo- 
geneous types, such as is Usually implied in the* 
conventional view of elements. . 

Prof. Schu.^ter admits that the chemical properties 
of these non-separablc groups of radio-elements are 
probably more nearly equal than those of the longer- 
known elements, but claims that there is a vast 
interval between “very similar” and “identical.” 1 
do not like the term “very similar.” It is ambiguous, 
and may mean nothing more than that the experi- 
mental examination has been neither skilled nor ex- 
haustive enough to disclose the differences, if any 
exist. L^nless this is the case, I feel that the proper 
term to use is “ identical.” Otherwise the word 
“identical” ought to be expunged from scientific 
language altogether. Unless there is some reason to 
foresee a qualification being rcqi^rcd by the further 
progress of knowledge, a definite .statement ought to 
be preferred in science to an ambiguous one, which 
on account of its vagueness must necessarily remain 
true for all time. Scientific statements can only ex- 
press present knowledge, including in this term 
rcason.'ible inferences from the wdiole fi^ld of such 
knowledge. 

The term “ chemically identical ” has 'not been ap- 
plied until after an examination, not, of course, in 
every rase, but in every possible case, and in sufficient 
numbers of cases to reveal the general law, as skilled 
and exhaustive as the present art of chemical analysis 
allows, and, what is equally of imp6rtancc, by the 
use of methods for detecting changes In relative con- 
centration as delicate as any that exist. The example 
quoted of praseodymium and neodymium ought to be 
more closely exarnined. Theses elements proved to bo 
separable as soon as optical methods of reYcaling their 
separate existence became knowm. In the case of the 
radio-elements the separate radio-active nature of each 
individual of the group is e*xactly knowTi, the propor- 
tion of each in any mixture can be quantitatively 
cv.Tluated. Yet they arc non-.scparable. That some 
mixture to-day may still bi* classed as a honiogeneoi^s 
element because no^ means exist for the separate 
identification of its components does not affect the 
fact that-tsomc mixtures of elements capable of separate 
identification are chemically non-separable. 

Difficulties of chemical analysis are often not con- 
nected wdth the methods of separation at all, but with 
the mean$ of determining wdiether or not a separation 
has been effected, which, in the case of the difficult 
rare-earth group are relatively crude and sometimes 
misleading. 

The suggestion, that in the disintegration process 
a mass equal to that of the a particle previously lost 
may be pi^ed up, is not a probable one, but even if 
it is adfhittcd, and it is supposed that parent and 
product have the same- mass, it doe.s not affect the 
view that they are two absolutely diltinct types of 
matter, disintegrating at different speeds and in cer- 
tain cases with expulsion of different kinds of rays. 
The attempt to meet this by supposing that the par- 
ticular instability which determines their future may 
depend on their past is equivalent to admitting the , 
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cSiiential difference between the two types. Besides 
it* can be stated definitely that for any one kind of 
instability, or for any one radio-active change, the 
past exercises absolutely no influence upon the events 
of the future. The period of avi^age life of an atom 
depends neither upon how long it has already been in 
existence nor upon any other known condition. It is 
independent of concentration or the environment in 
which the atom disintegrates. These features of 
radio-active change are against the view thlit any- 
thing of the nature of atomic synthesis is going on 
concurrently with the disintegration, or that dis- 
integration is conditioned by the drain of energy from 
the atom by radiation, as is so often affirmed. 

The mass of ^evidence that has been accumulated 
that different elements have identical chemical nature 
is not accurately described as purely negative in char- 
acter, The statement that A is non-separable. from B 
is negative in form only. It contains explfdily an 
infinite number of definite positive statements that A 
is separable from C or D, or any other of the 
hundred or more known elements, or any conceivable 
mixture of them, by chemical methods, which are 
exacllv indicated by the statement. It is not neces- 
sary that A and B should in every case coexist, though 
in certain cases — the two uraniums is a good example 
— they have never been obtained apart. Mesothorium- 
II. ordinarily occurs free from actinium, and the 
putting in of the brttcr substance is a voluntary ex- 
perimental device to show that once mixed these two 
elements are chemically non-separable. 'Wte complete 
chemical nature of cither, or of any other ot the radio- 
elements, could be described in detail ah initio, but 
the negativf form is brief and complete. 

I do not think there are weaknesses in this part of 
the argument. It has been a slowly growing theo- 
retical development, and I do claim for it something 
approaching experimental proot. 

As regards the view that chemically identical groups 
of elements have the same spectrum, this admittedly 
I put forward a single case, that of ionium and 
ihoriuni. It ,, rests entirely on the v.alidity and 
generality of the a and /3 ray change rules, but, if 
these are true, ionium must be the direct product of 
uranium-1 1.; its period cannot be less than 100,000 
years, and its proportion in the preparations spectro- 
scopically examined less than 16 per cent, and 10 per 
cent, respectively. Any other view requires the 
assumption that one or more a ray and twice as many 
0 ray changes remain to be discovered in the*series, 
and it ran be stated with some certainty that no such 
changes remain unknown. 

iFrankly, I do not expect Prof. Schuster or anyone 
else to accept a vie\v of this kmi, put forward on a 
single thread of evidence. The value of the view is 
increly that it suggests definite new lines of work, 
difficult and costly, but still experimentally feasible. 

Prof. Schuster points out that the members of the 
thallium group, for example, ought to give the tnal- 
lium spectrum in absence of thallium in the Ikiaterial. 
The latter condition is easy ensure. But the case 
is not a favourable one on the radkvactive side, I 
as thorium-D, the best example of the group to select, 1 
h.as a period of average life of only 4 5 minutes. The I 
case, however, might be within the resourcqg.of some 
radium institute* 

Since frof. Schuster made this suggestion,'^ hav*» 
gone into the ^experimental feasibility of getting 
evidence of this kind, and hare decided to concentrate 
on the case of thorium-X, the spectrum of which 
should be identical with that of radium. Ft is a par- 
ticularly crucial case. The spectrum reaction of 
radium is excessively delicate, and the amount of this 
element can be easily evaluated in quantities 
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thousaTids of times less than can be spectroscopically 
detected. The chemical work is complicated, but 
really exceptionally favourable and elegant. ^ 

Meso thorium- 1 , is non-separable from radium, and^ 
radiothorium from ionium, the parent of radium, so 
that if radiothorium is grown from ionium-free meso- 
thorium it can be purified from radium to any extent 
and left to prod|ice thorium-X. Naturally, however, 
the work will require some years, but it should be 
within the resources of the individual investigator. 
At the same lime, it will bo possible to try during 
the course of the work a large number of similar 
cases, if a sufficient supply of the primary material,' 
mesothorium-I. can be obtained. This inference as 
to the spectra is pureh^% personal view, and is to be 
taken merely as a suggestion until further evidence is 
forthcoming. But I would not have made it if I 
thought it inconsistent with any Whown evidence. 

♦ Frederick Sodd,y. 

Physical Chemical Laboratory, Glasgow University"^ 
March 15. 


An Unknown Assyrian Antelope. 

My attention has been directed by the Rev. A. 
Paterson to a plate in a portfolio of photographs from 
Assyrian bas-reliefs published at Haarlem, but now 
out of print. This plate represents a bas-relief in the 
great hall of Sinnacherib^s palace at Nineveh, and 
consists of an upper and a lower portion. The latter 
depicts the monarch in his chariot, while the upper 
shows a rtx‘d swamp with wild animals. This swamp 
is believed to be part of a pleasure-ground made by 
Sinnacherib in the neighbourhood of the palace, into- 
which wild animals were turned. It is divided in the 
bas-relief iffto an tipper and a lower portion. In the 
left-hand corner of the lower half is shown a wild 
sow wjth ^ Jitter of young, as they might appear at 
the present day in 
the reed-brakes of 
the Euphrates. 

The other animals 
are three rumi- 
nants, *about half 
as big again as 
the sow, but with 
longer legs. The 
two in the 
upper hklf * of 
the scene — of 
which one is lying 
down— are horn- 
less, and therefore 
females, but the 
third, in the right- 
iiand corner of 
the lower half, 
carries spirally 
twisted horns, re- 
calling those of 
the African kudu, 
nyala, and situ- 

tunga, although _ 

curvature?' with any of them.' The tail is 'rela-^; 
tivciy short, as in the nyala. The buck is 
represented with its head down^ nibbling the stem 
of a reed; on its body, in additl|bn to parallel lines 
representing the ribs, are certain patches, which may 
be intended for broken pieces of reeds. These animals 
have been regarded as deer, but the buck carries 
horns, and not antlers, and antlered deer are not 
inhabitants of reed-brakes. On the other hand, such 
situations are the resort of several African antelopes, 
notably the situtunga, and it therefore seems prac- 
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tically certain that the ruminants represented in the 
sculpture are antelopes. They must, moreover, be 
antelopes of . an African type, as there are no marsh- 
haunting species with spiral horns known from Syria, 
or Asia in general, and the presumption is that they 
represent an extinct member of the tragelaphine group 
allied to the nyala and situtunga, in which the 
females are hornless. The tragelaphine group is re- 
presented at the present day in India by the nilgai 
and chousingha, in which^he horns of the bucks arc 
small, but there is. evidence that in the Pliocene India 
was the home of species akin to the kudu and bush- 
buck. And it is therefore quite reasonable to expect 
that in Assyrian times a member of the group may 
have inhabited the Euphrates Valley. 

R. Lydekker. 


Cavities in Stones. 

In the description of the Agglestone “on the old 
moor of Studland, near the north shore of the Island 
of Purbeck,** given in Warne’s “Ancient Dorset,” 
allusion is made to superficial cavities or hollows in this 
stone, and in stones in Yorkshire and Lancashire. In 
some cases “ the cavities consist of holes about an inch 
and a half broad and of the same depth drilled into 
the stone.” Mitchell ^ gives illustrations of the stones 
with cup-shaped, markings described by Sir James 
Simpson in his work on “Archaic Sculptures.” 

In all probability these examples of supposed archaic 
sculptures (and others) have Jong ago received the 
“more extended investigation by competent observers” 
that Warne thought they deserved. But it wolild be 
of interest to know if they have been examined 
by conchologists as well as archaeologists. There 
is just a possibility that some may be burrows 
excavated by Helix aspersa, for the description and 
illustrations recall the helicidean cavitieS fti Carbon- 
iferous Limestone that occur somewhat frequently in 
Ireland, but are uncommon in Britain. The rock- 
sheltcrs of Helix aspersa at Great Orme’s Head, 
Llandudno, and at Miller’s Dale, Derbyshire, have been 
fully described and illustrated,* also others more re- 
cently observed by myself in the limestone on Brean 
Down, Weston-super-Mare.*. 

E. W. SWANTON. 

Sir Jonathan Hutchinson’s Educational Museum, 
Haslemere, March lo. 


Afi Experiment for Showing Lines of Force in an 
Electrostatic Field. 

A GILT cork ball, about i cm. in diameter, is 
attached by sulphur to a vertical straw about 28 cm. 
in length. The lower end of the straw is fastened by 
sulphur to the centre |jf a circular cardboard tray 
about 5 cm. in diameter, in which is a ring of lead. 
The tray is put on a watch glass which floats on the 
surface of mercury in a large flat dish. (A developing 
dish about 30 cm. by 26 cm. was used, but a shallow 
wooden trough made for the purpose "would be better.) 
“n this way the gilt ball is able to move fairly freely 
in a horizontal plane. This float arrangement is kept 
in a bell-jar desiccator when not in use. 

Two conducting spheres, alilptit 10 cm, ^ diameter, 
are mounted on vertical glass tubes (sealed off at each 
end), and coated for about 10 cm. with sulphur, which 

2 T Present," p. 86. 

11 * t Monograpli of the Land and Freshwater MoUusca of the 

Hritwh Ijles,*' vol. L, p. qir, fisf. 6ot, and vol. iii., pp. 244-246. 

Swanton, “The Mollitsca of Somerset " (Somerset Arch, and, 
Nat. Hist. Soc., T9ia), pp. 26, 27, pi. iii. 
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can be readily got into a ^ood insulating condition 
I when required by warming in a flame. The centres 
of these spheres and the gilt ball arc at the same 
level. The spheres being arranged on opposite sides 
of the dish, and so that the ball can touch them. .0 
' The spheres are connected either to the same ter- 
minal or to the opposite terminals of a Wimshurst 
machine. 

The gilt ball ^escribes curves which, when it moves 
slowly, give the generat directions of the lines of force 
between the spheres in the plane it is free to move ia. 

The experiment is effective for illustrating lines of 
force in an electrostatic field" and for leading up to 
I the mathematical definition of potential. It may be 
extended for different charges on the spheres. 

I • ^ R. F. D’Arcy. 

Caius College, Cambridge. 

j Units of Pressure in Vacuum Work. 

Surely physicists do, or should, for convenience, 
always express wave-lengths in microns (m) and mole- 
cular distances in millimicrons (jw/i). Why not follow 
the same practice in dealing with vacua? The milli- 
metre is a convenient unit down to, say, o*i mm., but 
i/iooo mm. and 1/10,000 mm. have frequently ''to be 
expressed. It is simpler lo write and comprehend 
these in the form i m or 01 ;ji. Again, in the pamphlet 
sent out by|Pr. Gaede to describe his very successful 
pumps, we^ee unwieldy decimal expressions tised. 
For instance, it is stated that it is possible to obtain 
a pressure of 0*000002 mm. of mercury after four 
minutes of pumping. Why not write %his 2/1/4 of 
mercury ? 

There is a small unit sometimes found in researches, 
viz. one-millionth of an atmosphere, debated by the 
letter M, but for this unit to have a definite numerical 
meaning it is necessary to quote the barometric read- 
ing at the time. If the barometric reading is normal 
X M==o 76 /4. But, of course, 076 m alone need.s no 
qualifying as to the barometric pi^essure, and therefore 
is simpler and more direct. P. E. Shaw. 

University College, Nottingham, * March 2. 


NEW MICROSCOPE EYEPIECES, 
Eyepiece Micrometer. 

D r. METZ, one of the researchers employed 
in the Leitz optical factory at Wetzlar, has 
recently described ^ a micronfieter for use with the 
microscope which, if we are not mistaken, will 
rapidly replace all others, including the expensive, 
filar micrometer where a mechanical stage is avail- 
able. The root idea is that the scale used is such 
that microns can at once be read off without 
greatly 'cljpnging the tube-length, or considering 
the micrometer value of the objective employed, 
and therefore dispensing with the arithmetic for 
which this is a necessary datum. 

To bring this about, the interv.als of the new 
scal^i instead of being i/io 01 i/zb mm. wide, as 
is usually tfie case in eyepiece micrometers, have 
a definite value of 0*06 mm. 

With an objective^ of 2 mm (yL) focus when a 
stage micrometer with ten mm. divisions is 
viewed, each of these divisions falls on the larger 

1 Zcit.Jiirwissmscha/HUhe Mikn>skepi(^ xjcix., p. 7a. 
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divisions ol the eyepiece micrometer indicated by 
the steps (see hif’. i). l^ach of the smaller divi- 
sions therefore represents a micron. 

It exact coincidence between the eyepiece and 
sta^'^e scales does not occur with the proper tube- 
lenj^-th, it should be varied a slight variation is 
all that is necessary — and the new tube-length 
recorded lor micrometer purposes. ^ 

Jt is obvious that as a 4 mm. (i) objective has 
half the magnification of one with a focus of 
2 mm., such an objticlive treated the same way 
will give us the ten divisions of the stage micro- 
meter covering five of the large divisions of the 
eyepiece micrometer ; hence 4^0 obtain microns 
we must multiply by 2, and this is all thC arith- 
metic needed. ^ 

It also follows that with an 8 mm, (j\) we must 
multiply by 4, and with a 16 mm. (J) by 8, to 
ol)tain the number of microns subtended by each 
of the smallest divisions of the eyepiece micro- 
meter. 

It will bo seen then that one of the results of 
the new departure is to obtain for each objective 
and for a given tul)e-length convenient, and in the 
majority of case?**' integral, micrometer values, 
which greatly facilitate the use of the instrument. 
The actual tube-length differs in most cases but 
little from the standard length. 

Dr. Met^ in his paper gives the value of the 


meter lends itself, the following examples may be 
given : — 

The object selected was a valve of Surireila 
gemma ; its length was measured first by an eye- 
piece micrometer of the usual type and then by the 
step micrometer. 

(1) Leitz objective ^ in., possessing micrometer 
value 0 00349 mm., length of valve 30*9 intervals 
of the scale ; therefore 30*9 x 0*00349 — 0*1078 mm. 
— 107*8 /X. 

With the step micrometer the value of the same 
objective is 2 /x at a mechanical tube-length of 
178 mm., the valve covers 53*8 intervals of the 
scale ; therefore 53 8 x 2 = 107*6 p,. 

(2) Leitz objective in. oil immersion, micro- 

meter value = 0*00164, length of valve 65*5 interj 
vals of the scale; therefore 65*5x0*00164 = 0*1074 
mm. = 107*4 ► 

With the step micrometer the same objective 
possesses a micrometer value of i /i at a mechanical 
tube-length of 168 mm., the valve covers 107*5 
intervals of the scale; therefore 107*5 x 1 ” 107*5 /^* 

In certain cases of frequent occurrence the use of 
the eyepiece micrometer involves difficulties. The 
usual eyepiece micrometer has very fine lines, and 
with some objects it is difficult to see them under 
unfavourable conditions of lighting. During pro- 
longed observations with an eyepiece micrometer 
this is very fatiguing and apt to strain the eye. 

This defect is particularly pro- 



nounced when an object and a micro- 
meter scale are seen by dark-ground 
illumination, a method which is now 
largely employed. Indeed, in a 
dark-ground field the micrometer 


I, —Micrometer scale showing steps. 


scale may refuse to come into 


view. 


unit of the scale and the proper tube-length to be 
used with each of the twenty-four of the 
achromatic, tluorite and apochromatic objec- 
tives produced by the Leitz firm. 

But, of course, the new micrometer can be used 
with any objective, and for general purposes it 
will be employed with objectives having foci of 
2, 4, 8, or 16 mm. focus. These we have 
already considered. 

The following table gives the tube-length results 
obtained in a trial of the new micrometer with 
objectives of different makers ; it will also show 
the 'Wonderful simplicity brought about : — 


I In the new micrometer the intervals are ar- 
! ranged in groups or steps of ten, each group 
being indicated in an unmistakable manlier by a 
black echelon rising from the first to the tenth 
interval. This arrangement possesses the great 
advantage that the divisions can always be seen 
distinctly whether the objects be light or com- 
paratively dark. 

The micrometer is mounted on the diaphragm 
of the eyepiece, and can be sharply focussed with 
the cyc-lens, which is mounted in a sliding sleeve. 
The device is made by E. Leitz, and its cost with 
eyepiece is fifteen shillings. 





Tube 

Scale 

Multi- 

One . 

Foc;d 


Tube length 

length 

divisions plier to 

division 

Irngih 
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for best 

for scale 

equiva- 
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of the 

mm. in. 


definition 
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lent to 

microns 
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mm. 
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2 I'a . 

. Crouch... 

... 170 ... 
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. Reichert (dry) 170 ... 

190 [ 

too . 

J 

1 

• • • 

. Watson 

.. 200 ... 

*172) 




4 h . 

. Rausch & Lomb 160 ... 

188 1 





. Watson 

... 200 ... 

2tO ) 

5 ^ •• 

2 . 

. .t 2 

8 i . 

.. Winkel 

... 170 ... 

*192 

25 • 

,. 4 • 

4 

16 H - 

. Watson 

. . 200 . . . 

m 

125 .. 

,. 8 . 

.. 8 


* Thtt variation from the normal tube length in thest: cases arises from the 
fact that the is really'^ ,’,th, though listed as /.th, and the focus of the 
8 inm. examined is really 8*5. 


To demonstrate the simplicity of the method and 
the degree of accuracy to whijjh the step micro- 
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Double Demonstrating Eyepiece, 

Next in importance to the new micrometer 
comes a form of eyepiece, introduced also by the 
firm of Leitz, which enables two observers to usq^ 
the same objective, and therefore to view the 
same object. It is called a. double demonstrating 
eyepiece, no doubt its chief, though not its 
only, use will be to serve a demonstrator to 
I instruct a student. 

The^ new eyepiece slips into the draw-tube of 
the microscope like an ordinary eyepiece. The 
I field of view^ is common to both eyepieces, and 
j contains a pointer which either observer can direct 


4 



upon any feature to which he wishes to direct 
attention. 

The arrangement of the device is shown in the 
subjoined figure : — 



Fiu. 2 — Deniuii.strdting ej’epiecc 


Other moving organisms illuminated by means of 
a dark-ground condensep; it enables one *to 
observe the object through the side eyepiece and 
to defer the exposure until a favourable moment 



presents itself. 

This eyepiece makes the instrument 
to which it is attached into a Ijinocular 
microscope in a ne\v sense. Its use will 
certainly not be con^ned to labora- 
tories; it will equally be a delightful 
acquisition to tyros discussing pond- 
life or other subjedte in which amateurs 
take an interest. The 6-diameter power 
is to be preferred, and as the branch 


tube is not counterpoised, if the eye- 
4 piece tubes do not fit tight it is better 
to use the microscope in a vertical 


p»)sition. 


] and II arc two prisms in contact and mounted 
above the diaphragm between the field-lens and 
the eye-lens of the eyepiece. The prism I has an 
isosceles cross-section, and its angles are 35®, 35°, 
and iio^^ respectively. The prism II is rect- 
angular, and its angles are 35*^^ 55°, and 90°. 
7'hc prisms are placed with those faces in contact 
which subtend the ang'les of 90° and no° in such 
a manner as to leave between them a very thin 
film of air. This film is inclined at an aqgle of 

30^ to the axis of the eyepiece and partially 

reflects the emerging pencil of rays; about Iw^o- 
thirds of the rays' pass through the prisms, and 
one-third is reflected. 

The image formed along the axis" of *the* micro- 
scope is accordingly brighter than that produced 
by partial reflection. The centre line of the 
reflected pencil is inclined at an angle of 70® to 
the axis of the microscope. Ill is a prism the 
lower surface of which reflects the pencil upwards 
at a convenient angle for observation. In order I 

^ that the two observers may not be in each other’s ; 

way, the branch tube is fitted with a system of 
lenses which resembles a terrestrial eyepiece, 
'fhe image *ts seen in the side tube is reversed with 
respect to that which appears in the axial eye- 
piece; but this scarcely affects the observer, since 
the oblique attachment of the side eyepiece 
changes the orientation of the field which is 
focussed through the principal eyepiece, as the 
image seen through it is brighter. The adjust- 
ment for one eyepiece furnishes a clearly defined 
image in the subsidiary eyepiece, provided the 
eyes of both observers can accommodate in a 
similar manner. The objective in conjunction 
^vvith the field-lens below the double prism of the 
^two eyepieces forms an image in tTie plane of 
the diaphragm below the double prism. This 
image and the pointer, being both in the plane of 
the diaphragm, are seen simultaneously in both 
-eyepieces. The pointer »can be moved backwards j 
and forwards and turns on a pivot so that its 1 
extreme end can be set to any point in the field. | 
The new eyepiece is weft adapted for the 
instantaneous photography of living bacteria and 
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STANDARDS AND TESTS FOR SEWAGE 
AM) SEWAGE EFFLUENTS, 
eighth report of the Royal Commission 
on Sewage Disposal deals with the im- 
portant question of standards and tests for sewage 
and sewage eflluents discharging into rivers and 
streams. In their fifth report the Commissioners 
indicated the desirability of fixing a legal standard 
for sewage eflluents, and suggested that such a 
standard should be based on (i) suslpended solids 
and (ii) absorption of dissolved oxygen. Their 
contention then was that the two tests should be 
taken separately, and they suggested three parts 
per 100,000 as the limit of suspended solids, and 
that the effluent after removal of its suspended 
solids should not absorb more than 0*5, i, and 1*3 
parts dissolved oxygen per 100,000 after one 
day\s, two days’, and fixe days’ incubation at 
65^ F. respectively. 

In their present report the Commissioners 
recognise the difficulty of the separation of the 
suspended solids, and finally recommend the fol- 
lowing* as the normal legal standard, viz. ; 3 
parts per 100,000 of suspended solids, and, in- 
. eluding its suspended solids, the effluent shall not 
I absorb more than 2 parts dissolved oxygen per 
I 100,000 after five days’ incubation at 65® F. 

The importance of this report lies in the fact 
that not only is a definite legal standard recom- 
mended, but that in the opinion of the Commis- 
I sioners this standard should be a variable "one, 

! dependent on the conditions at the outfall, 

: i.e. condition of river or stream receiving the 
I effluent and relation of volume of sewage effluent 
! to river water, 

i The Commissioners state that their experience 
I leads them to think that if the dilution while not 
: falling below 150 volumes does not exceed 300 
volumes, the dissolved oxygen test may* be 
omitted and the standard for suspended solids 
fixed at 6 parts Jler 100,000, and if the dilution 
while not falling below 300 volumes does not 
exceed 500, the standard for suspended solids 
may be further relaxed to 15 parts per too,ooo, 
and with a dilution of more than 500 volumes all 
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tc!>ts nii^ht I'C dispensed with and rrude sewage 
discharged, subject to siu'h conditions as <o the 
provision of screens or detritus tanks as might 
appear necessary to the central authority. 

In arriving at the proposed legal standard and 
modifications, the limit of the amount of dissolved 
oxygen absorbed by river water without creating 
a nuisance has been taken as a basis. The report 
contains data in regard to this point, and the 
method of determining the standard .so far as 
regards the pern^ssn)le amount of dissolved 
oxygen absorption - is given. Tables are also 
given showingf the amount of oxygen absorbed by 
typical sewage liquors and effluents,^ twether 
with the theoretical amount of dilution nerfssary 
to prevcht de-oxygenation beyond a certa® limit. 

A. 



lURTHMARKS AS A TEST OF RACE. 

A SUGGESTION was recently made by Herr 
Bcalz that blue patches in the sacral region 
furnished a valuable test of race. Such marks arc 
found among the children of Chinese, Koreans, 
Japanese, and Malays. Mr. Ciail, Census Com- 
missioner for India*, directed that during the 1911 
census inquiries should fbe made into the question. 
Much information on the subject will be found in 
Mr. C. M, \y ebb’s Census Report of Burma for 
1911, recently issued (vol. i., pp. 281 vt seq.). The 
results are not decisive, and there are at present 
no means of giving statistics showing the pre- 
valence of these marks. But they are found 
Extensively in Burma, and seem to indicate the 
existence of a Mongoloid strain in the population. 

The question of Melanoglossia was also raised 
by Surgeon-Captain Ma^^hard, I.M.S., and the 
prevalence of these black marks on the tongue was 
alsfi investfgated by Mr. Webb (/6/di, i. 286), 
They are very infrequent among Aryan immigrants 
to Burma, but ^re found to a large extent among 
Dravidians, and the pigmentation of the tongue 
seems to vary with the pigmentation of the skin. 

It may be hoped that the question will receive 
further attention in Indiii, and that inquiries wdll 
be made on a wider scale to determine the statis- 
tical incic^nce of these marks. 

COLONEL ]. S. BILLINGS, M.D. 

'"T 'hE world of letters, as well as that of science, 

^ has sustained a very great loss in the death 
of Col. J. S. Billings, M.l)., who died in New 
York on March ii, at the age of seventy-six. I 
Although born in^^ Indiana, and not in New 
England, he was nevertheless a typical example of 
what Oliver Wendell Holmes in “ Fills ie Venner’’ 
calls “th^ Brahmin caste of New England.” In [ 
peflon he was tall and powerfully built. He had 
a well-poised and shapely head, clear-cut features 
and a very quiet, unassuming fcd courtly manner. 

In spite- of his quiet appearance and manner, 
Dr. Billings was a man of extraordinary energy. 
He joined the army of the Northern States in 
1861 as assistant surgeom but he was medical | 
ins|)ector of the army of tne Potomac when the J 
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war finished. During the v\ar he designed 'most 
of the hospitals of the northern aijpiy. In 188^ 
he took charge of the Surgeon-General’s Library 
at Washington, a small collection of about two 
hundred books. During the twenty-two years in 
which he held the office of director he raised this 
collection to be one of the finest medical libraries 
in the world. The catalogue of the library is a 
stupendous work, giving references not only to 
medical books, but to pamphlets and extracts, so 
that if is now indisp^sahle to every worker in ^ 
hnedical literature. ^ 

From 1891 .to 1896 Dr. Billings was professor 
of hygiebe in the University of Pennsylvania, ai^ 
in 1896 he became director of the New Yonc 
Public Library, Astor, Lenox and Tilden founda- 
tions. This he determined to make one of lh(^ 
seven or eight great libraries of the world, com- 
par.ahle with ihe British Museum and the Vatican 
Libraries. He had the satisfaction during his 
lifetime of seeing a new building provided for 
the library and the number and value of the books 
greatly increased. In addition, he arranged for 
branch libraries to which books coidd be sent oiii 
and consulted apart from the library itself. 

Probably no other single man ever did so much 
for libraries as Dr. Billings. His work ivas 
recognised during his lifetime by various universi- 
ties. , He received the honorary degree of LL.D. 
from five universities — Edinburgh, Harvard, 

Buda-Pesth, Yale and Johns Ilopkins - the 
D.C.L. from Oxford and the M.D. from Munich 
and Dublin. But his labours in founding a com- 
plete bibliography of medicine by the Snrgeon- 
General’s Catalogue and the ** Index Medicus,” 
in devising a new method of library cataloguing, 
and in extending and amplifying the work of the 
New York Public Library so as to make It a 
great national institution, will only be fully 
appreciated by posterity. His kindness of heart, 
his affectionate disposition and his charm of ^ 
manner made him beloved by all who knew him, 
and it will be long indeed before we see his like 
a^fain. Laitder^TBruxtok. 

NOTES. 

The Geological Society of France has awarded the 
Gaudry medal, the highest honour it can bestow, to 
Prof. Edward Su^s, of the LTniversity of Vienna. 
The Fontannes pnze for the best work in stratb 
graphical geology during the last five years has been 
awarded to M. Jean Boussac. 

We are asked to state that the Committee pn Re- 
search InstitutoT Chicago, is collecting information^ 
about hibliograplaical material and indexes kept iit^< 
manuscript b}^ libraries or individuals. Those who 
hav(* such material in their possession, or know’ of 
the whereabout! of any, are desired to communicate 
with Mr. A. G. S. JosephsRn, care of the John Crerar 
Library, Chicago. 

In\ accordant with the recommendation of the 
Royal Commission on Vivisection, the Home Secretary 
has appointed an Advisory Committee to assist him 
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in the administration of the Cruelty .to Animals Act, 
1876. The members of tllfe committee, who have been 
selected from names submitted by the Royal Society 
and the Royal Colleges of Physicians and Surgeons, 
are Sir Anthony Bowlby, C.M.G., Sir J. Rose Brad- 
ford, K.C.M.G., F.R.S., Sir H. Bryan Donkin, Mr. 
G. H. Makins, C.B., the Lord Moulton of Bank, Dr. 
S. J. Sharkey, ^d Dr. C. J. Symonds. 

We learn from Science that the National Academy 
of Sciences will hold, on April 22-24, adjourned 
meeting to celebrate the scngii-centcnnial anniversary 
of its foundation^^,iThc academy held its first meeting 
in New York on April 22, 1863. In addition to the 
American speakers, there will be three speakers from 
Europe — Prof. J. Kapteyn, Holland, on the struc- 
ture of the universe; Prof. A. Schuster, London, on 
international cooperation in research; and Prof. Theo- 
dor Boveri, Wiirzburg, on the material basis of 
heredity. 

The Times of March 10 devotes an article to the 
recent attempts to introduce, as mosquito-destroyers, 
into various tropical countries, the tiny fresh-water 
Barbados fish, locally known as “ milliones,** and 
the unsatisfactory results by which such attempts 
have been attended. In India and Burma more pro- 
mising results, as pointed out in a paper by Capt. 
Sewell and Mr. Chaundhuri, recently published in 
vol. vii. of the Records of the Indian Museum, are 
likely to attend the cultivation in pools and ponds 
infested with mosquito larvae of native species of 
cyprinodonts, such as several of those of the genus 
JIaplochilus. ^ . 

The founder’s royal medal of the Royal Geograph- 
ical Society is not awarded this year, but, with the 
approval of the King, a casket with a suitable in- 
scription will be presented to Lady Scott, to contain 
the patron’s medal and the special Antarctic medal 
awarded, to her late husband, Capt. R. F. Scott, in 
i<)04. The patron’s medal has been awarded to the 
late Dr. E. A. Wilson, of the National Antarctic 
expedition, and a gold watch to Lieut. Campbell, who 
led the northern party of the same expedition. The 
\"ictoria medal is awarded to Col. S. G. Burrard, 
F.R.S. ; the Gill memorial to Miss Lowthian Bell; 
the Murchison award to Major / H. D. Pearson; 
the Cuthbert Peek grant to Dr. Felix Oswald; and 
the Back bequest to Mr. W. S. Barclay. 

According to a Reuter message from Hobart, the 
Aurora, the ship of the Mawson Antarctic expedition, 
returned there on March 14, without Dr. Mawson and 
the party of six who were left with him in Adelie 
Land. After leaving the six men behind, the Aurora 
left on February 8. Eight hours after her departure * 
a wireless message was received stating that Dr. 
Mawson was safe, and the latter afterwards himself 
sent a message instructing the Aurora to return to 
Commonwealth Bay. A hurricane, however, prevented 
all communication with tfie land, and the captain loft 
for Wilde’s base. The Aurora reached Wilde’s base 
on February 23. Mr. Wilde repoi:#d that he had 
taken possession for Great Britain of the whole area of 
land from K^ser Wilhelm II. Land to longitude 10 ^ 
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30' east, and as far south as 67^^30’. The trend of 
the land is almost due eaSi and west, arid the coast-line 
almost on the Antarctic circle. The land is named 
King George V. Land. ^ 

-*r 

j At the twenty-second rinniial meeting of the Royal 
I Society for the Protection of Birds, held at the West- 
minster Palace Hotel, on March 6, Lord purzon, as 
reported in The Times of March 7, strongly depre- 
cated the continuance of the practice of wearing 
feathers (other, than those of birds used as food) by 
ladies, and referred to the , appalling slaughter of 
certain kinds of birds of brilliant plumage. In 1911 
his lordship stated that in three sales in London no 
fewedlfthan .fi,ooo skins of humming-birds, 20,700 of 
birds^Bparadisc, and 129,009 egret plumes were sold. 
After Bwerting to the fact that the egrets are killed 
while in the breeding plumage, and that certain 
species or races of birds of paradise are reported to 
have been exterminated by the plumage-hunters, the 
speaker observed that although much had been done 
to stop the trade, yet there were weak links in the 
prohibitory chain, among these being the lack of 
prohibition of the import ||id sale of feathers and 
skins in this country. ^ ^ 

The International Congress of Historical Studies 
is to be hold in I.ondon op April 3-^9. The proceed- 
ings will consist of general meetings*^ and sectional 
meetings. Already some 600 members and associates, 
coming from all parts of Europe, have signified* their 
intention to take part in the proceedings, and dele- 
gates from a very large number, of universities and 
learnt societies will be prt?sent. Readers of Nature 
will be interested most in the subsection of Sec- 
tion VII (Historjr of Mediaeval and Modern Civilisa- 
tion), which deals with the exact scienefes, natural 
history, and medicine. In this subsection the follow- 
ing papers have bfen promised : — “The Annals of the 
Royal College of Physicians in London,” Dr, Norman 
Moore; “Origin and Development of the Compass 
Card,” Prof. Silvanus Thompson ; “ Scientific Research * 
in the Early Seventeenth Century exemplified by the 
Life of Peircse,” Prof. L. C. Miall ; “Aristarftius of 
Samos,*’ Prof. H. H. Turner; “Newton’s Principia ” 
and “Magic,” Mr. W. W. Rouse Ball; “The Mathe- 
matical Glories of Great Britain,” Prof. G. Lori a ; 
“Palissy, Bacon, and tlie Revival of Natural Science,” 
Sir Clifford Allbutt; and “Historical Method in 
Sciencci^” Mr. W. C. D. Whetham. Every person 
wishing to become a . member of the congress is re- 
quested to send to the secretary of the congress, Prof. 

I. Gollancz, The British Academy, Burlington House, 
London, W., as soog ^^s possible, name, title, office, 
arid postaLaddress ; also, the section or sections with 
w^ch he desires to be associated. 

We regret to see the announcement of the death of 
the distinguished cartographer, Dr. E. G. Ravensteirf. 
For the following particulars of his career wc are in- 
debted to an obitu^iry notice in yesterday’s Times : — 
Dr. Ravenstein born at Frankfurt-on-Main on 

December^, 1834, and belonged to a family who for 
many years have been known as cartographers of 
high rank. He came to England when he was about 
twenty years of age, and his capacity as a carlo- 
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KHiphiT obtairifd for him a position in the Intelli- 
gence Department of the V^ar Office, which he filled 
from 1855 to 1872. He had been a pupil of the famous 
Dr. Petermann, and did much to improve British 
cartofi^raphical methods. For the Royal Geographical 
.Society he devoted several years to the compilation of 
a map, of many sheets, of eastern equatorial Africa, 
which was publish(‘d in 1884; and even now, after all 
that has taken place in the last thirty years, it is a 
monument of fullness and accuracy, indispensable to 
the student of the evolution of African geography. 
He served on the coui^cil of the Royal Geographical 
Society for several years, and was president of the 
Geographical Section of the British i/Vssodjtion in 
iSc)i. Among his publications were da 

Gama’s First Voyage,” published in jKqS; a 
‘‘Systematic Atlas,” 1894; and ‘‘Martin Bcnain, his 
Life and the Globe,” 1908, a monumental work, the 
result of many years of research. 

Yestkrday was the hundredth anniversary of the 
birth of Dr. Livingstone, and the centenary has been 
celebrated by many eloquent tributes to the memory 
of the great explorer. ^At a meeting of the Royal 
Geographical Society on ^#>nday an address on the 
subject of the life •and achievements of Livingstone 
was delivered by Sir Harry Johnston, and the 
assembly included not only many distinguished geo- 
graphers, but also relations and others, who were 
associated with the great explorer during his life. 
In the course of his remarks, Sir Harry said that a 
research into the life and work of Livingstone on 
which he had been engaged for thirty ycarg past, 
beginning with his (the lecturer’s) association with 
Stanley, with Sir John Kirk, and some of Living- 
stone’s old Swahili followers ort.the Congo, left him 
unable to quote anything of importance which couW 
be regarded as serious dispraise of that remarkable 
man. On the other hand, the repeated reading of 
Livingstone’s works tended to increase his astonish- I 
ment at Livingstone’s achievements with the means ' 
in his possession, and to convince him more than ever 
that Livingstone was the greatest of African ex- 
plorers, judged not only by his actual achievements j 
but by his character, disposition, and mental capacity, j 
He wrote things, he expressed ideas. In Ihe ’forties, j 
’fifties, and ’sixties of the last century which seemed 
t(vday singularly modern as conceptions, conclusions, 
and lines of profitable study. Indeed, it required very 
little accentuation of his opinions expressed in private 
letters in 1841 to formulate the phrase, since so potent, 1 
of ‘‘the Cape to Cairo.” He never lost sight of this 
ideal, and -during his last years speculated on its • 
ultimate achievement through ‘the work of Sir Samuel 
Baker on the Mountain Nile and the Albert Nyanza. 
The work done by Livingstone for geographical 
science and for humanity stands out among the 
greatest achievements of history; and we are glad to 
unite with all others who are bearing testimony this 
week to the noble career of thj pioneer who passed ( 
away forty years ago, and whose work ^ened up a 
Continent to civilisation. ' | 

The Chingford reservoir of the Metropolitan Water 
Board, excellent accounts of which will be found in 
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The Engineer and Engineering for March 14, was 
opened by his Majesty the King on Saturday last. 
The reservoir measures about two miles in length by 
more than one-third mile in width at its narrowest 
part, and covers an area of 416 acres; the .length of 
embankment is about four and a half miles. The 
reservoir straddles the old course of the River Lea, 
and is divided into two parts by |i bank near its 
centre, in order to reduce the fetch of waves. The 
embankments consist of a puddle trench reaching 
down to the London clay, and filled with earth, the 
outer slope being 2^ to i, and the,» inner slope 3 to i 
to 4 to I. The slopes arc faced with concrete slabs, 
the protection being most complete at the north- 
eastern corners where the highest waves with preva- 
lent winds may be expected. The reservoir is capable 
of storing 3000 million gallons, to be pumped frofti 
the River Lea, and also from the River Lea Naviga- 
tion, by means of five large Humphrey gas pumps! 
reference to which was made in Nature foj February 
20 (p. 083). Th('sc pumps have been put to work 
; with complete .suc'cess. The large storage capacity 
I required in the Lea Valley is necessitated by the 
enormous fluctuations in the volume of flow of the 
Lea. Much of the capacity will only be required at 
rare intervals, and in normal seasons will facilitate 
, treatment by subsidence; it has been proved that 
storage alone affects a marked improvement in the 
quality of water, and thus reduces the work of the 
filters. 

A LECTURE was delivered at the Galton Laboratory, 
University College, London, on March ii, by Mr. 
W. Palin ^E^derton, on the mortality ^of the phthisical 
I under sanatorium and tuberculin treatments. Mr. 
Elderton showed that at present the best comparison 
is reached by studying the subsequent mortality of 
those who have undergone various* kinds of treatment. 
The mortality of incipient cases under sanatorium 
treatment is, generally speaking, more than three- 
times that of the general population, while advanced 
cases show a mortality of ten times, and far advanced 
cases a mortality of about forty times that of the 
general population. He discussed some interesting 
results from Dr. Lawrason Brown’s statistics of the 
Adirondack Sanitarium, New York, but owing to the 
selection of patients and the increased proportion of 
early cases among the patients admitted more recently 
it is impossible to decide to what extent sanatorium 
treatment has improved. The statistics show, how- 
ever, that at this particular sanatorium the authorities 
are now better able to say which cases will improve 
under treatment and which cases are cured. Mr. 
Elderton showed that the mortality of cases having* 
tubercle bacilli in the sputum is two and a half times 
to four times as heavy as that of the cases which are4 
without this symptom, and this result sometimes 
enables the extent to be estimated to which data are 
influenced by the admission of an undue proportion 
of early cases. There is no evidence to prove, he 
continued, that tuberculin, as compared with ordinary 
sanatorium treatment, appreciably lengthens the life 
of the consumplive. If the use of tuberculin had the 
marked results claimed by some definite evidence of its 
effect on mortality would have been anticipated. 
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Jr. O. G. S. Crawford, in the February issue of 
n, discusses a remarkable funereal vase, now in the 
2 of Wight Museum, which was foun^ on Nunwell 
vvn, Isle of Wight. The form and ornantrn ration 
the vase, among those found in this country, are 
que, and the nearest analogue to it appears in 
tral Germany, whence it was probably imported. 

E* remains associated with the vase are identified 
Prof. A. Keith as belonging to a typical individual 
^he Bronze age type, a race which probably brought 
vase with them from the Continent. This theory 
strengthened by the fact that the Isle of Wight 
athwart the path of every invader of Wessex; 
island has been, from the earliest times, in close 
ch with the opposite coast of France, and tht^ 
es followed the same jTQute as their predecessors 
the Bronze age. 

'o the Aimles del Museo Nacional. Buenos Aires, 

, xxiii,, (incorrectly lettered xx. on side of cover), 
vii. F. Lahille describes a new species of malaria- 
iroducing mosquito from Tucuman undcu* the name 
f Anopheles iucuntanus, and likewise gives a new 
ormula for indicating the wing-\enation in this and 
ther members of the group. He also slates, in. 
eferring to the Argentine representative of Stegoniyia | 
asciata, that the alleged sexual difference in the ' 
lumber of joints in the palpfc of that species is in- 
orrect, and that the difference is really due ,to the 
xtremely minute size of the terminal one in the 
midle, which renders its recognition very difficult. 

In the same volume (An, Mus. Buenos Aires, xxiii., 

. 269) Mr. Lahille describes, as Phora&nc$ dioptrica, 
new porpoise from the estuary of the La Plata 
Jver. It is described as having the upper part of the 
cad. and body, as well as the lips, deep lustrous 
lack, but on the flanks this gives place suddenly to 
lilk- white, which occupies the whole of the under- 
arts, the flippers and a semicircle above each eye 
eing also wdiitc. There are sixty-eight vertebrm, and 

j— 2 1 

teeth. On p. 391 of the volume Mr. A. Gallardo 

ascribes a specimen of Fitzroy^s dolphin (Lageno- 
lynchus fitzroyi) stranded at Mar del Plata in Decem- 
’r, 1912, 

To Dr. N. V. Nasonov, director of the museum 
St. Petersburg, we are indebted for a copy of a 
tper on Ovis arcar (or arkar) and its relatives, pub- 
5hed in the Bull, Ac, Imp, Sci, Si, Petersbourg, 
112, pp. 1-32, plates i.-v. ; the text being, unfor- 
natcly, wholly ^n Russian. Brandt, in 1852, gave 
€ name O, arkar (from the Turki designation of all 
g wild sheep) to the wild sheep of the Ust-Urst 
ateau, Transcaspia; but in BlasiuVs “Saugethiere 
BUtschlands” the' name \%as corrupted into arkal, 

’ which title the animal has been almost universally 
lowh. Most naturalists regard the arkar as a race 
the sha or urial (O, vignei)^ but Dr. Nasonov is 
opinion that it should rank as a species, with three 
:al races. One of these, from the Kopet-Dagh, 
i^iding Persia from Turkestan, has been previously 
med O, V, varentzowi by Dr. Sdtunin, but the third, 
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which is based on two heads collected by Karelin, it 
is believed in the neighbourhood of Astrabad, is de- 
scribed as new, under the name of O, a, dolgopoJovi, 

Prof. Omori, the well-known Japanese seismo- 
logist, directs attention in^the Tokyo Asahi (January 
29) to a remarkable coincidence between the frequency 
of earthquakes as recorded by the seismometer at 
Tokyo and the amount of rain- and snow-fall in north- 
western Japan. The relationship is borne out by 
statistics covering th#whole of the Meiji era — forty- 
five years from 1867. The number of earthquakes 
recorded annually at Tokyo between 1876 and 1909 is 
found to be ^Mactically in direct ratio to the amount 
of rai®|md snow-fall at Niigata and Akita, on the 
Japan^Hn coast. The curves for earthquake fre- 
quem y^ff Ja))an show that those dislurbancf^s gradu- 
ally increase in number over a period of years, and 
then undergo a correspoijding decline, and in accord- 
ance with a rccogniised principjp destructive earth- 
I quakes are most likely to occur in a period of mini- 
mum earthquake frequency. Such minima occurred 
in 1883, 1893, and 1903, and very violent earthquakes 
took place in 1884 and 1894. These periods, it is 
noted, corresponded with a conspicuous freedom from 
rain- and snow-storms in the north, while in the years 
of maximum earthquake frequency at Tokio — i.c, 
with no violent shocks — the amount of rain and snow 
falling in the north was much above the average. 
No reason for this apparent relationship can at pre- 
sent be assigned. 

A NEW form of rain-gauge has been constructed by 
Messrs. Negn^tti and Zambra, of Holborn Viaduct, 
under the directions of Dr. H. R. Mill, of the British 
Rainfall Organisation, and the instrument has been 
named the “ Seathwaite ” rain-gauge. It is designed 
especially for use at oiit-of-thc-way stations, where 
the gauge is visited at only long intervals. The 
registrations it affords will be of great value to science 
in those districts from which at present rainfall 
records are scarce, owing to the difficulty of frequent 
access, and it will probably be greatly appreciated by 
borough councils, waterworks, and various branches 
of engineering. The feature of especial interest in 
• the construction is that it collects through a 5-in. 
funnel, the dimension approved by the British Rainfall 
Organisation, a large quantity of water, the receiver 
having a capacity of 30 in. of rain. The advantage 
over the older types of gauge is effected by enlarging 
i the funnel from the 5-in. rim to a cistern of 8-in. 
diameter. As a protection against evaporation or 
frost, the gauge is lined witl;^,^n insulating material. 
The measuring apparatus is quite apart from the 
gauge, and is carried in a small wooden case by the 
observer. A tentative measurement is first made by 
means of a graduated cedar rod, which gives approxi- 
matoly the depth of water in the gauge. For the 
ordinary measurement a dipper, made of copper, 
holding exactly 5 in. of rain, is used, and for . the 
residue after the several ^ in. an ordinary glass 
measure is used, graduated up to i in. in subdivisiohs 
<#005 in. The total height of the gauge is 28 in., 
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but only 13 in. remain above f2[round. The gauge is 
made of stout galvanised iron. Attention has been 
given to every detail in construction with the view 
of securing the greatest possible accuracy ‘and with 
a minimum of trouble to the observer. 

In the Journal of ih^ Meteorological Society of 
Japan for November, 1912, wc find five articles. The 
first, by Mr. T. Ilirata, is on wind in Korea, and 
other important meteorological phenomena. The 
second, by Mr. K. Asakura, i#on the Red Stream, or 
^kashiwo, near Kan.agawa, He remarks that in 
August it was very hot and many fish died, but not 
so many as in the previous year. Mr. K. Nakamura 
discourses on the climate in the Honins, \^|||^t Mr. 
N. Takenaka gives the results of twenty-s^W years* 
observations in Kyushu on the velocity adtPiirection 
of the strongest winds. The only paper published in 
Roman characters is one Mr. S. Fujiwhara. Its 
title is “ Periodic Changes of Climatic Elements in 
Relation to the oS'illalion of the Earth’s Axis.” The 
fir^t climatic clement, to which ho directs attention is I 
the freezing of a small lake called Suvva, in Central | 
Japan. In the sheet of ice two or three large^ftssures | 
are usually developed, and there is a belief that this i 
splitting is somehow or other connected with, the | 
weather and crops of the following year. For this ; 
reason a record has been kept since a.d. 1444 of the j 
first date of the 'complete freezing up of this lake. 
These dates, in relation to years, have been plotted 
• on squared paper. The resulting curves show, but 
not very clearly, a tendency for warm winters to recur 
every seven years. Tjiese curves of freezing are com- 
pared with temperature curves at several places in 
Japan, and curves shoeing the variation in latitude. 

Messrs. Wrati'EN and Wain^vrigiit, Ltd. (Croy- 
don), are issuing a second and revised edition of the 
descriptive list of their ‘‘light filters,” which have 
gained for this firm a world-wide reputation. It 
includes nearly ninety varieties, each with a statement 
* of its special use, whether in spectroscopy, photo- 
micrography, or The getting of monochromatic light, 
&c., and its stability when exposed to light. It in- 
cludes also the photographed absorption spectrum of 
each filter over a range of light intensities of from 
one to ten thousand, and the spectrum sensitiveness 
of the plates that the firm makes. There arc filters’ 
designed for use wdth mercury-vapour lamps, passing 
respectively the yellow, green, and violet lines, and 
we are told of one filter that it transmits 72 per cent, 
of the light of the green line and i per cent, of the 
yellow*, while by sacrificing 50 per cent, of the green 
light the yellow can m “completely absorbed.” '^The 
list forms an excellent guide for'^those who use colour 
screens for any purpose,. 

An address, delivered by Prof. Millikafi at the recent 
meeting of the American Association for the Adiroice- 
ment of Science, is reproduced in Science for January 
24. It deals with the atomic theories of energy, and 
, shows that the only which appears capable of 
Acplaining the whole o#%e fact^ of radiation, whether 
of light or of X-rays, is that advanced by Prof. 
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Einstein, who, with Sir J. J. Thomson, supposes the 
radiations is concentrated in space along lines of force 
or Faraday ^lines, and not distributed uniformly over 
the wave surface, and further believes, with Prof. 
Planck, that along these lines the energy travels in 
atomic > form and ^not as a continuous stream. The 
ntain objection to the general adoption of such a 
theory at the present time is its failure to explain 
I the well-known facts, of interference and diffraction of 

I light. 

The third issue of the Taschenbuch fur Mathe- 
matiker und Physiker, by Messrs. Teubner, contains 
a portrait of the late Prof. F. Kohlrausch, and- a short 
account of his life. Five pages of the mathematical 
part are devoted to a re^rt of the organisation and 
activities of the intern^lbnal commission on the' 
teaching of^mq^thematics. Other special articles deal 
with the theory of groups, with multiple valued func- 
tions and with analytical mechanics. The physical 
half has sections of the “quanten ” theory, on physical * 
chemistry and on crystallography. In both parts of 
the book vector methods are freely used, the quater- 
nion being defined as the complex product of two 
vectors. The section on the “ quanten *,’ theory, by 
Prof. Sommerfeld, of Munich, gives a clear account 
of both the advantages and the difficulties of the 
theory. The pocket-book is well indexed, and con- 
tains, a list of all the most important books on mathe- 
matics and physics which have appeared during the 
last two years. 

Ih the account, publi.shed in the issue of Nature 
for April' it, 1912 (vol. Ixxxix., p. 143), of the pro- 
ceedings in connection with the one hundredth anni- 
versary of the foundation of the Academy of Natural 
Sciences of Philadelphia, celebrated in March, 1912,*^ 
it was stated that certain volumes would be published 
as a permanent record of the event. We have now * 

! received a copy of vol. xv. of the second* series of the , * 
I Journal of the academy, which has been published in 
I a special form in commemoration of the hundredth 
' anniversary celebration. It consists of two parts 
bound together, the first of which runs to 142 pages, 
and is concerned wholly with the proceedings of the 
centenary meeting-.' The second part contains twenty- 
two fully illustrated scientific memoirs, which tbgether 
occupy 591 pages, and are illustrated bv fifty-nine full- 
page plates, II in. by 14 in. Part i. consists chiefly 
of the addresses delivered by the mayor in welcoming 
the delegates, by the president, which took the form 
of a history of the academy, and various speakers 
at the banquet, together with lists of delegates and 
selections from the congratulatory letters and cable- 
grams received ‘from learned societies throughout th^^' 
world. Some of the n:;f^oirs published in the second 
part, of the volume w'erb those read during the anni- 
versary meetings. The frontispiece is a well-executed 
picture of the academy buildings, which, previous to 
the centenary meeting, w^re much enlarged and ren- 
dered fireproof "Ivith the assistance of the Icj^islature 
of the State. The handsome volume forms a fitting 
monj^ial of an interesting series of meetings. 
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OVR ASTRONOMICAL COLUMN. 

The xoo-in. Reflector Mount WiLSoll^Some 
years ago the Mount Wilson Observatoir ordered from 
France a loo-in. diameter mirror, the French foundry 
being the only one in the world which would under- 
take the casting of such a large mass of gfess. * The 
mirror, when delivered in California, was found not 
to be up to the standard of contract quality, and the 
French firm underto^jjc to set about casting a new 
one. In the meantin^e, as an experiment, it was 
decided to figure the disc, and Prof. Ritchey worked 
away at it in the workshop at Pasadena. On the 
completion of his task, it appears from a note in The 
Oiscrvalory (March) that the tests have shown that 
the mirror is practically useless. It will be some time 
before the more perfect disc is procured, but it is 
hoped that the second attempt will be quite successful. 
* Solar Radiation during^ the Eclipse of April 17, 
fgjl'. — In the form of an extract from the Comptes 
rendus de la Socidf^ Scientifique , of Warsaw, we have 
rt ceived a paper in which Dr. W. Gorcynski describes 
tlie observations of the insolation made at Warsaw 
during the partial eclipse of the sun which occurred 
(Jii April 17, 19*12. The diminution of tl^c solar radia- 
tion readings began about half an hour before the 
eclipse, and remained below the normal for the date 
for nearly the same time after. The maximum re- 
duction of the solar radiation attained 89 per cent, at 
Warsaw, ^where o*88 of the disc was covered at maxi- 
mum phase, and the radiation curve agrees fairly well 
with the phase curve. Between noon and 4 p.m. each 
sq. cm. of surface received ito great calories, at 
normal incidence, less than usual, and the dr^p in 
temperature, as recorded in the screen, was between 
2° and 3° C. 

Bantu. Star Names. — No. 12, vol. xii., of Man 
contains an interesting article by Miss A. Werner 
discussing the names by which the stars are# described 
in Bantu by the tribes of Nyasaland. Miss Werner’s 
general impression is that nearly, if not quite, all the 
peoples - with whom she has conie into contact have 
lost much star knowledge which Ithey once possessed. 
The name for the Pleiades is always etymologically 
connected with agricukure, being derived from a root, 
lima, meaning “ to cultivate,*’ thus indicating that the 
Zulus, Swahilis, &c., have employed this asterism, as 
have so many other primitive races, as a substitute 
for the modern calendar. The “belt” stars of Orion 
seem always to be connected with hunting, and the 
tiame for Venus conveys generally the idea the planet 
is the moon’s wife. Thb names applied to Jupiter 
also su^ge^t .a connection with hunting, a native 
explanation being that a hunting expedition should 
'tart on a night when Jupiter I# overhead just before 
lawn. Several other of the names given are of special 
nterest, and tend to show that the astronomical ob- 
servations of primitive races are essentially utilitarian 
n character. 

The Explosion of W’orlds. — Some interesting 
peculations as t6 the jpossibility of such ^ world as 
he earth b^ing shattered by the explosive energy of 
he now pent-up internal forces are oublished by Mr. 
iudson Maxim in the February nuniber of Tim ForU 
lightly Review. Among other things, he shows that 
he pressure of the earth’s ciiu^t' is .so great that the 
ttost powerful explosive i^ltnown, in any quantity, 
/ould fail to do more than shake it locally. Gravita- 
lonal pressure is so enormous th^ were two solid 
teel balls, as large as the earth and as hard as the 
iarveyised surface of armour-plate, gently placed in 
on tact they would flow together like water, and 
ould have no variation from a true sphere greater 
fifty miles high. By such argdmeats 4 dr. Maxim 
emonstrates the enormous strength and rigidity of 
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j,fc,the terrestrial sphere, and show's that it is immune 
from the effeipts of any shattering forceless than the 
collision of the solar system with pnother celestial 
system. , ♦ 

The Detroit Observatory. — The first issue of the 
Publications of the Astronomical Observatory of the 
University of Michigan (vol. i., pp. 1-72) contains, 
inter alia, a most interesting account of the observa- 
tory and its work. The observatory also makes seis- 
mographic observations, and the records of the earth- 
quakes recorded from August, 1909, to Janiiary, 1912, 
are given in the present publication. 

T/LL INSTITUTION OF NAt^AL 
^ ARCHITECTS, 

n^HE®tetings of the Institution of Naval Architects 

^ opi|ped on Wednesday, March 12, in the rooms 
of the Royal Society of Arts. During the three days 
over which the meetings extended, fourteen papers 
were presented for discussion. The gold medal of the 
institution for 1912 was presented to Admiral Sir 
Reginald Custance, and premiums^ were awarded U> 
Prof. Giimbel and to Mr. A. Cannon. The Marquis 
of Bristol, in his presidential address, referred to the 
loss the institution had sustained in the death of Sir 
Wm. White, and hoped that some memorial of a per- 
manent character would be institi^ted by the various 
societies with which he had been connected, and tnat 
such memorial might lake n form of practical service 
to the profession. 

Mr. D. B. Morison gave some interesting data 
regarding the inlluonce of air pumps on the military 
efficiency of turbine-driven warships. According to 
the latest cruiser practice, a vacuum of 28*5 in. is 
required at full power in sea water at 55® F. If, 
under conditions of maximum and constant genera- 
tion of steam in the boilers, the vacuum falls from 
28 c; to 27-5 in., then the loss in power is about 6 per 
cent. The minimum capacity of an air pump is 
d(‘termined by the quantity of air in the feed water 
as it entefs the boiler, without provision for insidious 
leakage. Frdm his experience with high-vacuum 
plants of the highest class, Mr. Mori.son ^ipes not 
believe that ideal air-tightness can be maintained 
under the severe conditions of war; hence the neces- 
sity for the provision of an air margin in the capacity^ 
of the air pumps. Various types of air pumps are 
discussed in the paper. 

Sir Charles A. Parsons states in his paper on 
mechanical gearing that such gearing for reducing the 
speed between the turbine and the propeller is now 
well advanced beyond the experimental stage. This 
"type of gearing is now in service on vessels repre- 
si^ting a total of 26,000 h.p., and^there are others 
under construction aggregating 120,000 h.p., includ- 
ing two installations of more than 20,000 h.j>. each. 
The Channel steamers Normannia and Hantonia con- 
tinue to show an economy, as compared with other 
turbine steamers of .somewhat different design on the 
same service, of about 40 per cent. The Normannia*s 
gearing, inspoctetL recently, shows no .signs of wear. 
Comparative coal wnsumption trials have been carried . 
out on a cargo steamer, buili^fbr the Cairn Line, and 
fitted with turbines and mechanical gearing, and on 
a sister ship, the Cairngowan, with exactly similar 
boilers and propeller, but with triple expansion 
engines. The coal was of the same quality, and 
measured in the same way on both ships, and the 
geared turbine ship has shgwn a saving of 15 per 
cent, in the coal consumption. So far, no limit^ In 
regard to the surface speed of the teeth in the gearing 
has been discerned, and there is no evidence of any 
limit to the power that can be transmitted by 
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'mechaniail j^earinil with gear- wheels suitably de- taining the same general form, water-line, and prin- 

signed. Careful investigations have been made of the cipal t^nensions. Five parent models have Deen 

oauses producing noise in the gearing, and show that chosen, *and with each of ^these, four or five propor- 

the noise is dup to slight inaccuracies in the teeth; tions of entrance and run have been tried. Another 

it should be noted that the noise is an engine-room set of experiments has been carried out with the view 

noise only, and is not perceptible elsewhere. This of testing the effect upon model resistance of various 

has led to a method of cutting the gear-wheels, which possible terminations to the lines, both in fore and 

greatly reduces the errors involved in reproducing after body. The alterations tried have affected both 

the parent gear. Two rotating tables arc used in the the area curve and the water-line, and, in addition, 

new machine ; the wheel to be cut is fixed to the the effect of the presence of the' rudder has been tested 

upper one, and is given a creep in advance of i per in one case, 

cent, in relation to the motion of the lower table; the Mr. C. E. Inglis contributed a mathematical paper 

lower table is driven by worm-gearing- at i per cent. dealing with the stresses in a plate due to the pre- 
loss speed than would be the case if a single table scnce of cracks and sharp corners. Exact results are 

were employed; hence <he wheel on which the teeth obtained for the distribution of the stresses around 

are being cut has a motion compounded of the motion a hole in a plate, the hole being elliptic in form, 

of both tables, and equal to that required for Jpe given If the axes of the ellipse are equal, a circular hole 

number of teeth to be cut. This devdcc ha||jfie effect is obtained; by making one axis very small the 

of causing the errors in the teeth to lie in oblique stresses due to the existence of a line straight cracl^ 
spirals around the wheel, and also reduces the errors can be investigated. One of the several results 


thenisclves. In the actual machine, the errors are 
reduced to about one-fifth of the original magfiitude. 

Mr. VV. Reavcll contributed a paper on the use of 
compressed air for working auxiliaries in ships pro- 
pelled by internal-combustion engines. It is of in- 
terest to note, in the operation of deck winches in 
cargo steamers, that although steam at a pressure 
of 90 lb. per sq. in. may be supplied, the 
actual pressure ^ demanded by the winches in 
working did not exceed 16 lb. jj(t sq. in. Earlier 
attempts to deal with such cargo-hoisting problems 
with high-pressure compressed air have been waste- 
ful ; modern installations in which air at low pressure 
is used for operating lh<^ winches have been success- 
ful and economical. 

Baron A. Roenne contrasted the advantages and 
disadvantages of airships and alh-oplancs, and gave 
a suggested design for an airship 853 ft. in length 
and 72 ft. 3 in. in diameter, having a displacement' 
of 104 tons at C., and 760 mm. of mercury, A 
speed of fifty-two miles per hour could be obtained 
with 2000 h.p., and it should be possible to carry a 
regular passenger service and to master the air on 
almost every day of the year. 

In a paper on the longitudinal stability of skimmers 
and hydro-aeroplanes, Mr. J. E. Steele states that the 
most notable machine in the aeroplane show at Paris 
• this year from the point of view of inherent longi- 
tudinal stability was one designed by M. Dr^cwiecki. 
I’hc principle embodied in this design is that of differ- 
ence in pressure intensity on the forward and the 
after curved planes, due to the different cross sections. 
On the involuntary rising of the front part of the 
machine, the increase in the angle of attack has quite 
a different effect on the fore to what it has on the 
rear plane. The pressure per sq. ft. on the front 
plape is but very gradually increased for ( hanges of 
ilie an^gle of attack between the limits of 5° and 18°, 
whereas that on the after plane increases very rapidly 
with the angle at which the wind meets it. The 

result is an excess of lift aft, which restores thc 
machine to its original position. The converse holds 
if the front of the machine is invpluntarily depressed. 
The reduction in the angle of attstek leaves the pres^ 
sure on the front pWne but slightly altered, but 
r(*«luces quickly that on the rear plane, resulting in 
a drop of thaj: part to the normal position. 

.Mr. G. S. Baker gives the first published account 
of systematic research work carried out at the William 
Froude tank at the National Physical Laboratory. 
The experiments had for their object the testing of 
the effect upon the. resistance of the ship of varying 
the relative lengths of the entrance to run (i.e. those 
portions of the bow and stern respectively which are 
clear of the perfectly parallel midship body), main- 
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tained may be quoted. A strip of plate of indefinitely 
great width is pulled in the direction of its length, 
the tensile stress intensity* being R. There is an 
elliptic hole in thi' plate having major and minor 
ixcs, 2a and 2h respectively, and arranged so that 
the major axis is at right angles to the pulLs. At the 
edge of the hole situated at the extremity of the 
major axis, a tensile stress occurs having an intensity 
R(i + 2a/b). This stress decreases rapidly as we pro- 
ceed along the section of the plate made by produc- 
ing the major axis, and, at a short distance from the 
edge of the hole, attains the normal value R. It will 
be seen that the maximum value becomes very large 
if h made small; if ajb—iooo, the maximum tensile 
stress has a value of 2001 times the intensity of the 
mean stress. In this case the ellipse would appear 
as a fine straight (Tack, and a very small pull applied 
to the plate acro.ss the cnick would set up a tension 
at the ei?d.s sulTici(‘nt to start a tear in the material. 
The increase in the length due to the tear exaggerates 
the stress yet further, and the crack continues to 
spr(‘ad in the manner characteristic of cracks. 

A paper on the distribution of .stress du(‘ to a rivet 
in a plate, by Prof. E. G. Coker and W. A. Scoble, 
is also of (Considerable interest. In a former paper 
measurements have been described of the differences 
of princi])al stresses at points in plates having notches 
ami holes of various kinds. In the majority of the 
former cases, the stress distributions were such that 
the minor principal stresses vanished or were of little 
importance. In many practical problems, both prin- 
cipal stresses are of considerable magnitude, and it 
is then important to obtain each stress separately. 
'I'he present paper describes a general method for 
determining both the sum and the difference of the 
principal stresses at a point in a plate, considered as 
averages taken over the nc>rmal at the point, and 
luxinded bv the two faces of the plate. The stress 
difference may be mca.sured directly by mechanical 
or optical means, advantage being taken in the latter 

method of the fart that plates of glass, celluloid, and 
like transparent bodies, be('ome temporarily doubly 
refractive whem stressed, and that in polarised light 

thcrc^is, in cdnsequence, a relative retardation,' R^. 

between the (Ordinary and extraordin.ary rays, whlrn 
is proportional to the stress difference, and to the 
thickness T of llie plate..^ If pr and pt are the mag- 

nitude.s of the principal stresses, the Jaw is given 
verv approximately by R=r(/,. - pt)T, where c is an 
optical constant.^ "The sum of the principal stresses 
may be determined by taking advantage of the fact 
that a plate, when .subjected to stresses in its own 
plane, alters in thickness. Thus, if both stresses 
and pf are pulls, there 5 s a lateral contraction of 
amount (p . + pt)T fm'E, where in 5 s Poisson’s rat 5 o 
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and E is Young's modulus. Hence by determining electric point, where, by definition, the ionisation of 


m and E and also by measuring the changes in 
tfiicknoss of a stressed plate, the sum of the principal 
stresstrs may be evaluated as an average throughout 
(he thickness of the plate. Having obtained the sum 
and difference, it is a simple matter to state the values 
of p,. and pt separately. A new form of instrument 
is described in the paper, specially devised for measur- 
ing small changes in thickness of a stressed plate. 
Tliis instrument is partly optical, readings being 
obtained by means of a ray of light reflected , from a 
mirror which is rotated partially by the strain to be 
measured. Oni' millimetre on the scale is equivalent 
to two millionths of an inch change in the lateral 
dimt*nsions of the specimen. A number of experi- 
menlal clelcrminations are given in the paper and 
sh(n\' very concordant results. 

COLLOIDS AND THEJR VISCOSITY. 

S PECIAL interest attached to the meeting of the 
Faraday Society, held on Wednesday, March 12, 
in view of the distinguished foreign guests who took 
an active part in the proceedings. These included 
Prof. Pauli (Vienna), Dr. WoUgang Ostwald (Leip- 
zig), Prof. Victor Henri (Paris), Prof. Freundlich 
(Brunswick), and Prof. Nernst (Berlin). 

Tlu? meeting took the form of a symposium upon 
colloids and their viscosity, and the afternoon session 
was opened by Dr. Wo. Ostwald, who, in an intro- 
ductory address of a general character, showed the 
importance of viscosity measurements as a means of^ 
study of the colloidal state. In the course cvf his^ 
ren\arks, which were fully illustrated with examples, 
he laid special stress upon the need for kinetic, as 
• Opposed to static, methpds for the investigation of 
heterogenous systems, and in this connection also 
emphasised the value of viscosity measurements.. An 
illustration of this principle was immediately' afforded 
by the communication of Profs, Freundlich and 
Ishizake on the rate of coagulation of AI(OH)3-sols 
as measured by the viscosity change, the results 
of which were in complete accord with those of Paine 
upon copper oxide-solutions, using a totally different 
method. The following empirical formula proved to 
express the experimental results of coagulation by 
potassium salicylate with great exactness ; — 
dx / dz — 2Ks( I + hx){ I — xYj 

here K is a constant depending on the concentration 
of th« electrolyte, represents time, and x the amount 
of precipitatccl particles, the latter taken as propor- 
tional to the increase in viscosity. From the equation 
«n its more general form, 

dxldl^KJ(V)(i x)\ 

(Mcundlich and Ishizake drew the following conclu- 

>ions. 'i'he term (i — .v)^ suggest.s the coagulation 

process, to be primarily a reaction of the “second 

order” in which the colloidal particles may he supposed 
unite in pairs, the cause for which union is to be 
found in an asymmetry of their electric charges (ex- 

^rcssed in fhe term /(V)) due to unequal degrees of 

vH^luctrolyte-adsorption. The degree of asymmetry was 
tound to be proportional to the time c, to the number 
of precipitated particles, and to an exponent of c, the 

concentration of electrolyte thus /(U) = Ac«5(n-&x)t 

where. X, q, and b arc constants. 

Prof. Pauli directed attention to the importance of 
Viscosity measurements in the study of ” cmulsoid 
rolloids in a survey of the chief results obtained in his 
own school, showing what important generalisations- 
as to the ionisation^and degree qf hydration of pro- 
teins ill solution had been arrived at by this means. 
His experiments proved, for example, that at the iso- 
NO. 2264, VOL. 91] 


the protein is a minimum, a close correlation existed 
between that property and (i) osmotic pressure, optical 
rotation, •viscosity, and imbibition of water, all of 
w’hich reached their lowest value, and (2) precipit- 
ability by alcohol which was at its maximum. With 
increase in concentration of protein ions, causc 4 by 
.addition of either acid or alkali, a corresponding rise 
was found to occur in the value of the first set of 
properties and a fall' in the precipitability. 

The evening session was chiefly devoted to a dis- 
cussion of the factors concerned in the viscosity of 
colloidal solutions and the interpretation to be placed 
upon the viscosity value. , Mr. Emil Hatschek de- 
veloped a malhem.ntical theory of the viscosity of two- 
phase s^tems,* showing that for “ suspensoid ’* equally 
with “(d|||iIsoid“ colloids, viscosity depended upon the 
volume-rptio of the two phases, and was independent 
of the size of the colloidal particles. In the case of 
the former, as shown also by Einstein and Bancelin, 
ihe viscosity increased in linear ratio with the volume 
of disperse phase, while in the case of “emufsoid” 
colloids the viscosity of the system was equal to 
^ . volume of .system, 

vA - 1 volume of disperse phasc'^ 

the viscosity of the continuous phase being taken as 
unity. Experimental support was adduced in both 
nstances, and interesting confirmation also obtained 
or the above formula in the case of paraffin soap- 
solution emulsions, where viscosity had been deter- 
mined by means of Couette’s apparatus, and direct 
measurement could be made of the volumes of both 
phases. Prof. Henri gave a critical survey of the 
various direct and indirect methods available for 
roIumc-measLirement of colloidal particles. He showed 
hat, among the indirect methods, that of Perrin 
ba.scd on the distribution with depth of colloidal 
particles after settling), and that of Rayleigh (by 
measurement of the intensity of light after lateral 
diffusion through colloidal solutions) were among the 
most trustworthy, since in the formulae used for cal- 
ulation of r, the radius of the colloidal particles, the 
erm r was raised to the third and sixth power re- 
spectively. As a result of work with Fe(^OH)3-sols 
Prof. Henri, cxpre.ssed the view that apart from 
the question of phase-ratio, or size of colloidal par- 
ticles, the arranpement of the latter might have a 
ver}^ important influence upon the viscosity of the 
system. 

An interesting discussion followed, in which, among 
others. Dr. Ramsden, Dr. S. B. Schryner, Dr. 
McBain, and Dr. C. J. Martin look part. In the 
absence of the chairman. Dr. R. T. Glazcbrook, the 
chair was taken by Mr. Emil Hatschek. 

ATMOSnilKl^lC HUMIDITY AND • 
TEMPERATURE. 

papers on the psychrometer formula, rc- 
A orinted from reccMit Proc. Roy. .Soc., Victoria 
(vols. xxiv. and xxv.), discu.ss a modificalion, proposed 
l)V Dr. Ekholm, of the Stockholm Meteorological 
OlTjcc, to be made in Regnaiilt’s formula for the 
wet- .and dr\^-bulb hygrometer, which would have im- 
portant -consequences if confirmed. The formula so 
modified would be .r AP(t— /'), where .v ami f 
arc respectively the actual vapour-pressure and 
the saturation vapour-pressure at the tempera- 
ture t' of the wet bulb. A is the ordinary 
psychrometric constant, and v the coefficient, less than 
unity, inserted by Ekholm to allow for a supposed 
diminution of vapour-pressure at the surface of the 
wet bulb due to hygroscopii' action of the material 
covering it. The first paper, by Dr. E. F. J. Love 
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and Mr. G. Smcal (( rovernniLiit research scholar), 
dealt with tcmjjcratures near the freezing point, and 
the second, by Mr. Smeal, dealt with temperatures 
up to 31*4^ C. The disc ussions appear to have proved 
that the suggested coedlcient, being so nearly unity, 
is not wanlc'd, especially if the covering be thin muslin 
and^be kept clean. The factor, A = oooo72, derived 
from the observations and careful computations, varies 
slightly according to wind force. In the event of any 
modification of the simple formuia being accepted it 
might be in this sense, but we suggest that it would 
be more to the point if one formula were selected 
from among those which already exist, and be recom- 
mended for general adoption. f 

A useful paper on the wet-bulb thermometer and 
tropical colonisation, by Prof. J. W. Gregory, F.R.S., 
is published in the Journal of the Scottish^eteoro- 
logical Society (vol. xvi.. No. xxix.). I* author 
points out that the view that the tropics ar^njurious 
to health is prevalent, but the explanations \\diy this 
is so are very unsatisfactory. Heat is mostly re- 
garded as one of the principal factors of tropical 
maladies, but it is now recognised that no locality 
with a . dry climate has a temperature so high as to be 
injurious to health; in fact, the hottest districts in a 
country are often the healthiOvSt. Healthiness of 
tropical localities does not depend upon diurnal or 
annual range of temperature, and moisture is not 
necessarily injurioris; the latter is better for some 
constitutions, but heat and moisture combined may 
be very harmful. Experiments appear to indicate that 
“the industrial development of any locality where the 
wet-bulb temperature commonly exceeds 80° will be 
almost, and if it exceed 88°, quite impossible.*’ But 
statistics supplied to the author by the Meteorological 
Office show that such high wet-bulb temperatures do 
occur in well-populated tropical localities. The author 
laments that the distribution of such temperatures is 
not well known, ^nd refers to the collection of ob- 
servations in Australia by Prof. W. A. Osborne, of 
Melbourne. The annual summary of the Australian 
Monthly Weather Report for 19 to (received by us in 
July, 1912) contains monthly wet-bulb isotherrhs from 
oh. a.m, observations, with means of 80° in the north- 
west in December 'February inclusive. 


RECENT ADVANCES IN SCIENTIFIC 
STEEL METADLURGY,^ 

TT has already been pointed out that the year 1870 
■■■ marked the commencement of the tungsten era, 
and 1S80 that of the tungsten-chrome era. But the years 
1899 to 1902 inaugurated what is destined to be the 
most remarkable epoch of the three, namely the vana- 
dium era. During these years was carried out in the 
exi^erimcntal steel works of‘ Sheffield University a 
senes of researches on the influence of the compara- 
tively rare metal vanadium on plain carbon steel and 
on alloy steels. At that time (1899) vanadium wa's 
60.V. per lb. In 1912, owing to the large demand, the 
cost had fallen to los, per lb. 

The first report, having reference mainly to cutting 
steels, was issued in June, igoo, and the second and 
third reports respectively in January and June, 1902.. 
The results are briefly summarised in tlie two next 
paragraphs. 

lune 28, 1900. 


to say that its action resembles that of tungsten, but 
that it is from ten to twenty times as powerful as the 
latter element. “ 

January 14, 1902. 

“ It is already evident that as a steel-making element 
vanadium will place in the hands of metallurgists and 



(<*) Carbon, o*6o per cent. Vanadium, 0*71 per cent. Pale ground mass of 
slightly vanadiferous ferrite. Dark -areas, troostitic vanadium pearlite. 
Less dark' areas, sorbitic vanadium pearlite. White cell walls and 
masses, “ B ’’ iron cementite, resulting from thermal decomposition of 
laminated iron pearlite, a few areas ot vhich still remain undecomposed. 



vanadium pearlite, oveilaid with a broken and irregular mesh-work of 

VBnnHif(Rrnii<i ferrite. 


Fig. 6. — Magnified 450 diameters. 


“The results of this preliminary investigation ha\ 
profoundly impressed upon mv mind the future befoi 
" vanadium as a stccl-making element, and even at thi 
early stage of my knowledge of its effect, I ventur 

i Discourse ddivered before the Royal Institution on Friday, Januai 
24 ) by Prof. J. O. Arnold, i-.R.S. Continued from p. 40. 
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engineers a very powerful weapon, because it is now 
demonstrated beyond doubt that the addition of a few 
tenths per cent, of vanadium raises the elastic limit 
of mild structural steel at least^o per cent., without 
seriously impairing its ductility or presenting any 
difficulty in the hot or cold working of the steel.” 
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Some of the results updin which these paragraphs ; series of copyrighted and published reports issued from, 
were founded are tabulated below. Perhaps the most ‘ Shcffiei<# University during the years 1900 to 1902 


remarkable results in this series are : — 

(1) A plain carbon steel containing about i per cent, 
of carbon has a yield point of 35 tons per square inch, 
a maximum stress of 60 tons per square inch, an 
elongation of 10 percent, on 2 inches, and a reduction 
of area of 10 per cent. The addition to such steel of 
about 0*6 per cent. of. vanadium raised the yield point 
from 35 to 65 tons, the maximum stress from ^ to 
86 tons per square inch, still leaving an elongation of 
7 and a reduction of area of 8 per cent, 

(2) A steel containing 0*25 per cent, of carbon and 
3’3 cent, of nickel registered a yield point of 
33 tons, a maximu^i stress of 42 tons per square 
inch, an elongation of 26 per cent, on 2 jjiches, and 
a reduction of area of 53 per cent. 

A practically identical steel, but containing in addition 
^put o'25 per cent of vanadium, recorded a yield point 


were unconscious plagiarisms of a series of American 
patents issued during the years 1904 to 1908. This 
seems to* constitute a remarkable problem in 
psychology. 

A study of what may be called the pure science of 
vanadium steels made by the lecturer and Prof. A. A. 
Read, of the University of Wales, has yielded results 
of profound theoretical and probably practlltol import- 
ance< It was shown that vanadium - does not 
seem to form a double carbide with iron. 
It gradually wrests the carbon from the carbide of 
iron until when'^ about 5 per cent, of vanadium is 
present Fe,C cannot exist, and only a vanadium car- 
bide, V^C,, containing 15 per cent, of carbon is pre- 
sent, and this ^constituent is constant, at any rate in 
tool steeb containing up to 14 per cent, of vanadium. 
The mic»graphic analysis of these alloys, as shown 

in Fig. 6 (a) and (6), 
has resulted in the dis- 
covery of three new con- 
stituents, viz. vanadium 
‘ pearlite, van a d i u m 
hardenitc, and vana- 
dium cementite. Vana- 
dium hardenite seems 
to have a hardness of 
8 (topaz) as compared 
with'j the hardness 7 
(quartz) of iron harden- 
itc. > 

The recalescence re- 
sults obtained are of 
great practical, as well 
as theoretical, interest. 
They strongly suggest 
the explanation of the 
curious thermo-mechan- 
ical behaviour of high- 
speed steels, and inci- 
dentally they appear 
provisionally to prove 
that the hardening is 
not due to allo tropic 
change, but to the 
carbon change only. 
Fig. 7 shows (i) the 
inverse rate recalescence 
curve of a 0*2 per cent, 
plain carbon steel, which 
exhibits all Osnjond’s 
critical pointf, viz., Ara, 
A*! (with a double 

t, . ' peak) an<^ Ar^, the 

50 against 33 tons, a maximum stress of 68 against , carbon change point ; (2) the recalescence of 

42 tons per square inch. The elongation was 17 per -I a saturated steel containing 0*89 per cent, of carbon, 
cent, on 2 inches, and the reduction of area 36 per I in which all three points are merged into one very 

j large evolution of heat at 695*^ C. ; (3) the, recalescence f 
P’25 per cent, of carbon and j curve of a steel containing i*i per cent, of carbon, and 

I 10*3 per cent, of ^vanadium. This curve was regis- 
i tered from 1210° to 505® C. It presents - only the 
double-peaked point Ar^,. When the steel is quenched 
all along the above range it still remains quite soft 
to the filfSK. To harden it it is necessary before 
“quenching^^lP water to heat the alloy above the A, or 
carbon change point, which takes place at a white 
heat, near 1400^ C. Th^ steel is thibn very hard. 

Fig, 8 shows the transformation on heating up to a 
white heat (a) of annealed v^adium cementite into 
vanadium pearlite, (b) or sorbitic vanadium pearlite 
! into amorphous and topaz-hard vanadium hardenite. 

I ^ The advance in concrete cutting efficiency of turn- 
I ing tools from 1740 to 1912 was then dealt with. It 



(3) A steel containi 


about I per cent. W chromium registered a yield 
point of 27 tons, and a maximum stress of 41 tons 
per square inch, together with an elongation of 3^ 
^er cent, on 2. inches, and a reduction of area of <4* 
per cent. ^ 

The addition of 0*25 per cent, of vanadium raised 
the yield point from 27 to 40, and the maximum stress 
trom 41 to 55 tons per square inch. The elongation 
as lowered from 36 td 26, arid the reduction of area 
55 to 53 per cent, 

thus vanadium differs from tungfken in having an 
iiniost magically beneficial effect, not only on cut- 
ing but also on structuHiI steels. In connection with 
r'anadium steels it is an interesting fact thatt the 
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should be noted that the best steel of this kind j 
made in Sheffield in 1740 would be absoliflcly in- | 
enpable of cuttinpf at all under conditions under which 
the best modern hif^^h-speed steel would remove 700 
< I'bic inches of metal before broakinj^ down. 

The advanta^^es of this enormous inciease in cutting 
power arc manifold, and an obvious example is the 
relative rapidity with wh.ich hii^.* naval guns may 
now be turned out. 

In January, loot), 1 had the honour of suggesting 
to a Royal Institution audience the coming of a new 
British steel which would have a cutting power four 
times ns great as the best steel then on the market. 
The skilful application of vanadium by .ShcfTield steel- 
makers has practically fulfilled that forecast^ and the 
world-wide sensation and publicity created by the 
announcement has left Great Britain supreme in this 
very important branch of scientific steel metallurgy. 
An aspect of iron and steel metallurgy nkeady de- 
manding attention is the diminishing quantity of the 



8. Carhrtn, fiu |,cr cent. Vanadium, i3'45 per cent. Transforms' 
stages of vanadium cemuntite and vanadiferous fernte into vanadium 
hardenite. Upper area, inainJy v.anadiferous ferrite with vanadium 
cementite nodules, together with a little sorbitic vanadium pearliic. 
Middle area, ground ma>s of unsaturated vanadium peariite, overlaid 
with undissolved nodules of vanadium ccinentitc. Lower area, mi’mly 
struct urclcss vanadium hardenite cells formed from a series of centres 
and. surrounded by walls of the stru^ure described for middle are.a 
Hardening temperature, nfar 1400" C. Magnilkd 450 diameters. 

world’s iron ore supply. To a great extent the latter | 
could be strongly reinforced from the huge deposits 
^of iron sands now lying useles.s if a simple, economical 
and direct process of reduction could be devised. That 
metallurgical science and art will do this eventually 
seems ^certain, and I hold an opinion, founded on 
practical data, that the solution of . this hitherto 
baffling problem is nearer than most metallurgists 
suppose. 

In conclusion, it may be pointed out . that the 
skeleton history of early Sheffield steel fiictallurgy 
sketched in this discourse is in some important points 
in conflict with the somewhat disparaging historical 
outline written by Lord Macaulay, but in this par- 
ticular connection thermit seems to be a modicum of 
truth in the answer of the schoolboy who^ when asked 
to mention his favourite work of fiction, unhesitat- 
ingly replied, “Macaulay’s History of England.” ’ 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Durham— Akmstong Collf.ge.^ — The foundation- 
stone of the new building for the deiiartmeiU of agri- 
culture is to be laid on Saturday, April 5. Mr. C. 
(‘ochrane has promised the sum^^of 2,500/. towards 
the equipment of the department, and a Diesel engine 
has been offered to the college by ^Ir. G. E. Hender- 
son. The appointment has been approved of Mr. 
G. D. H. Cole as deputy professor of philosophy, in 
the absence of Prof. Hoernl^, who is to deliver a 
course of lectures at Harvard University between 
October, 1915, and January, 1914. 


The Senate of the luiiversity of Dublin has ap- 
proved the conferment of the honorary degree of 
doctor of .science upon Prof. A. C. Seward, F.R.S., 
and Prof, the Hon. R. J. Strutt, F.R.S. 

By the will of Sir Alfred Jones, 227,100/. is left to 
charitable and educational institutions, and the scheme 
j for carrying out the objects of the will has just been 
! .sanctioned by V’ice-Chancellor Dudley Stewart-Sniith. ^ 
i By the provisions of the^'will the Liverpool School of 
i Tropical Medicine will receive 40,000/., and a further 
i 40,000/. when the annuities payable out of the estate 
I cease. The 40,000/. now given is to form a fund to be 
I called the “Sir Alfred Lewis Jones Bequest,” and is 
I to be devoted (a) to defraying the cost of a new wing 
I or ward to the Liverpool Royal Infirmary for the 1 
I reception of persons suffering from tropical diseases, 

I to be called the “ Sir Alfred Lewis Jones Tropical 
Ward.”; (b) to the erection of new premises in Liver- 
pool for the study of tropical medicine, to be per- 
manently associated with the name of the testator; 

(r) to the en‘(Tion and equipment of a laboratory in 
.Sierra Leone, to be called the “Sir Alfred Lewis Jones 
Tropical Laboratory”; (d) the residue of the gift is 
to be used as a permanent endowment. 20,000/. is 
li'ft fori:he promotion of technical education in British 
West Africa, and tooo/, to Liverpool University. 

By the will of Mr. John Fritz, the iron master, says 
Science, his residuary estate, amounting to about 
30,000/., is given to Lehigh University primarily as 
an endowment fund for the maintenance of the Fritz 
Engineering and Testing Laboratory. It is also 
announced that Mr. Charlc.f L. Taylor, of Pittsburg, 
has given Lehigh University a>gift for a large gym- 
nasium and a stadium. From the .same source we 
learn that by the will of the late Mr. C. C. Weld, of 
Newport, R. L, the residuary estate, valued at nearly 
800,000/., is, in case his daughter dies without issue, 
lb be divide d between the Massachusetts General Hos- 
pital and the Massachusetts Institute of Technology. 

At the opening of a new. technical college. and 
secondary school at Workington . last week. Sir 
John Randles said he desired to commemorate the 
occasion by a gift of 1000/., to provide a trav^el scholar- 
ship for a student of the college.^ The gift will 'yield 
some 50/. or 60/. each year to a student to assist him to 
become proficient in the metallurgy of iron and steel, 
which is associated with the local industry. The money 
is to be used by the student, within throe years of 
being awarded, in visiting some Colonial or foreign 
metalKirgical centre, and may be recreative as well as 
useful. In this way Sir John Randles hopes some of 
the pleasure he has enjoyed in life by travel will be 
secured year by year to a Cumberland youth. 

The President of the Board of Education, Mr. J. A. 
Pease, spoke at a meeting ofi^the National LTnion of 
Teachers^ at Sheffield on March 15, and referred to the 
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..mentions of the Government with regard to education, 
lie said the Government arc not pledging themselves 
: to carry an Education Bill this session ; their proposals 
t are to be placed before the House of Commons with 
i a view to their discussion. In the next session of 
I Parliament it is hoped to pass "^tlic proposals — with 
1 siu'h alteration as may ha^e been thought expedient — 

! into law. It is proposed to add considerably to the 
i powers that local authorities already possess in -educa- 
tional affairs. The Government wish to induce every- 
Ixjdv to cooperate so as to make 'the boy and girl 
fx tu r lilted to render the best possible service to the 
Siatc. They wish to bring the best brains to the top, 
and to j)rovide for those not included in that category 
an ediK ation from which they will get most advantage 
in connection with the factories, or the workshops, 
or what(‘Vor vocatipn they adopt in after life. Account 
mu‘'t be taken of the conditions of youth from the 
cr^!‘ up to the universities, and all the nation’s edu- 
cational energies must be marshalled on a strategic 
plan. The Government’s scheme is not going to be ^ 
limited to an attempt to solve what Mr. Pease believes 
to be an insoluble denominational problem. The. 
general ])rinciple of the Government’s scheme is to 
Secure that the best bttains of the whole community 
should got to the top, and to provide a general 
diffusion of knowledge, so that we shall possess an 
educated democracy. 

Lokd Haldane is to speak on the educational pro- 
posals of the Government at a joint meeting of 
teachers in secondary and technical schools, to be held 
at the University of London, South Kensington, on 
Saturday, March 29. The meeting is organised, by 
the Association of Assistant Masters in Secondary 
Schools, iiit* headmaster of Eton will preside, sup- 
ported by Mr. Arthur Acland, and the following reso- 
Litions will be submitted: — “That this meeting wel- 
comes the announcement that the Goverrynent pro- 
poses to deal in the near future with the question of 
education ; hopes that the State will leave to the 
;chools all reasonable freedom in such matters as 
inu'-table, curriculum, and careful educational ex- 
)eriments; and, with the object of attracting into the 
chools a sufiicient supply of able and efficient 
eachers, urges that the increase of salaries and the 
inA'ision of an adequate, pension scheme should be a 
irst charge ujpon any further grants for secondary and 
erlinical education.” “That this meeting is of 
pinion that no pension scheme for secondary and 
•clinical teachers in England and Wales can be con- 
idered |idequate which does not provide benefits 
pproximat<*ly equal to those now secured to Scottish 
:achers.” 

Ihk Institution of Mechanical Engineers has now 
stablished gradu'ateship and associate membership 
'caminations, and has published the rules which will 
□vern the examinations. The institution has in this way 
‘cided to cooperate with other engineering societies 
I the endeav'oiir to define and raise the status of the 
igiiicer. The examinations will be held in London 

^^ii^ually, in April and October. The “ graduate ” 
defined as a person, not under eighteen years of 
passed the graduateshif) examination 
reached some exempting standard, and has satisfied 
council that ho has received or is receiving regular 
aining as a mechanical engineer with the necessary 
actical and scientific experience. No person is to 
‘ elected a graduate after twenty-five years of age. 

*”®^*fntion’s examination for graduates emrers 
igush, elementary mathematics, and scientific know- 
ige, and matriculation and similar certificates 
I candidate from the test. The associate 
^mbership examination is ordinarily for candidate^ 
from twenty-five to thirty years of age, and covers 
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general, scientific, and technical knowledge. General 
knowledge includes an essay on some subject in lit^a- 
ture, science, technology, or economics and workshop 
organisation; scientific knowledge is tested by papers 
in applied mathematics, physics, and chemistry; and 
a choice of two technical subjects must be made from 
seven specified. Several recognised examinations 
exempt candidates from the institution’s associate 
membership examination, and for candidates over 
thirty years of age special arrangements arc made. 

SOCIETIES AND ACADEMIES. 

London. 

Royal Society, March 13. — Sir Alfred Kenipe, vice- 
president and treasurer, in the chair.' -A. Mallock : A 
simple method of finding the approximate period of 
stable systems. Prof. J. S. Townsend and H. T. 
Tizard : The motion of eiectron.s in gases.- Prof. '1'. R. 
Lyle : The self-inductance of circular coils of rect- 
angular section. Dr. A. E. H. Tutton : Ammonium 
ferrous sulphate and its alkali-metal isomorphs. The 
author has added this salt to the thirty-six salts of 
the scries 

R.,A!|sc04l'6H..0 

U’r j., 

which he has previously investigated in a detailed 
manner, both morphologically and optically. — H. 
Thlrkill : The re-combi nation of the ions produced by 
Rontgen rays in gases and vapours. Measurements, 
under widely varying conditions, of the coefficient of 
re-combination of the ions produced by Rontgen rays 
in gases and vapours have yielded the following re- 
sults : -(tJrRe-combi nation seems to lake place accord- 
ing to the simple l;iw da,/df — dny/d/ j,. (2t 
For a cerl.ain range of pressure, the coefficient of re- 
combination is proportional to the pressure.— Dr. W. 
Wahl : Optical investigation of .solidified gases. III., 
The crystal-properties of chlorine and bromine. 
Crystallised, chlorine and crystallised bromine are 
rhombic. Bromine is strongly pleochroic; chlorine 
less so. The absorption diminishes strongly when 
the temperature is lowered. The existence of a com- 
plete analogy in the crystalline characters of chlorine, 
bromine, and iodine has been established.^ — F. B. 
Pidduck : The abnormal kinetic energy of an ion in a 
gas. The abnormal rate of diffusion of negative ions 
in drv air, investigated by Townsend, would be ex- 
plained if the negative ions had a velocity of agitation 
in excess of that of an equal number of molecules of 
the gas. The present paper investigates this from 
the point of view of the kinetic theory of gases. 

Geological Society, Febru.ary 26. — Dr. Aubrey 
Strahan, F.R.S., president, in the chair. — Dr. C. A. 
Matley ; 'Uie geology of Bardsey Island (Carnarvoii- 
shire), with an appendix on the petrography by Dr. 
J. $. FIctt. Bardsey, an island a mile and three- 
quarters long, lies off the promontory qf the .jjLIeyn 
(western Carnavonshire), and forms the isolated ex- 
tremity of the strip of pre-Cambrian rocks that borders 
the western coast of the Lleyn from Neviii. south- 
westwards. The rocks are principally gritty schistose 
slates, with many thin and some thick bands of grit,* 
quartzite, and lime.stone; and they contain an horizon 
of variolitic lava anfi tufaceous .shale, which indicates 
that a volcanic episode took place during their forma- 
tion. Sills of albite-diabase also occur, as well as one 
or more sills of a crushed granite. — E. B. Bailey : The 
Loch Awe .syncline (Argyllshire). This syncline is a 
comparatively shallow trough, with well-marked fan- 
structure due* to small-scale isoclinal folding, in which 
the limbs of the folds arc vertical along the axial 
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belt of the syncline, and inclined outwards on either | 
side.,, 

l^ysical Society, February aS.r-Prof. A. Schuster, 
F.R.S., president, in the chair. — Prof. C.. G. Barkla 
and G. H. Martyn : The authors have made a pre- 
liminary investigation of the Rdntgen radiation pro- 
ceeding from a crystal of rock salt (which is of the 
simple cubical form) when a pencil of Rdntgen radia- 
tion is incident in a dihjction nearly gracing one of 
the three sets of mutually perpendicular cleavage 
planes. Reflection of X-rays by the cleavage planes. 
— Using a very narrow pencil of radiation, it was seen 
that the principal secondary pencil was one obeying 
the laws of reflections from the cleavage planes. A 
pencil diverging in all directions from a point source 
produced a corresponding reflected pencil of radiation 
converging to a line focus after reflection from a set 
of parallel cleavage planes. The quality of the radia- 
tion forming the secondary pencils was shown both by 
the photographic and by the ionisation method to be, 
not the fluorescent X-radiation, but of the kind pre- 
viously described as scattered X-radiation, it was 
approximabdv of the same penetrating power as the 
primary radiation, and was approximately homo- 
geneous, having traversed 5 mm. of rock salt in the 
case investigated. Interference fringti systems .- — K 
diverging pencil of radiation was directed on to a 
crystal so that various portions were incident on the 
cleavage planes different angles. A photographic 
plate showed the relative intensity of the correspond- 
ing reflected radiations. It was seen that the intensity 
of the reflected pencil varied periodically with varying 
angle of incidence, the maximum being separated by 
intervals corresponding to approximately equal incre- 
ments in the value of cos0, where 0 was the angle 
of incidence on the reflecting planes. Such a series 
of maxima may be explained by interfcTence of the 
]v'nclls reflected from equal spaced parallel planes, 
the maxima being spectra of various orders. The 
wave-length, calculated on the assumption that these 
are planes passing through corresponding portions of 
molecules in the planes of cleavage, and that a mole- 
cule is simply NaCI, is found to be o-6x cm. If 
the molecule be more complex, the calculated wave- 
length would be greater. This value thus agrees 
remarkably well with the value (between i and 
2X10*“® cm.) calculated from the velocity of 'ejection 
of electrons by this X-radiation, taking this to behave 
as ultra-violet light of short wave-length". There can 
be little doubt that the fringe systems are interference 
fringe systems. That the smaller system is a scries 
of spectra of different orders and the other an inter- 
ference band system seems probrible; this theory cer- 
tainly explains the results observed up to the time of 
writing. — Prof. E. Wilson : Altern.atihg-current mag- 
nets. It follows from the well-known law of pull of 
an, electromagnet that if the magnetic field alternates 
between positive and negative values the pull i# un- 
directional and intermittent. Unless means are pro- 
videt^o reduce the consequent chattering and vibra- 
tion, maifernet is rendered useless. In the present 
experiments a phase-splitting device has beett .adopted, 
and consists in surrounding a portion of the pole- 
piece of the magnet with a short-circuited coil. The^ 
portion* of the pole|piece so surrounded is sorpetimes 
said to be “ shaded,” and the coil referred to as a 
” shading ” coil. The effect of this coil is to alter, 
not only the refeitivci. amplitudes, but the phase of the 
mae*nettc fields pasi^ing through the shaded and un- 
shaded nortions of the pole-face. 

Linnean Society, March ^ 6.— Prof . E. B. Poulton, 
F.R.S., president, in the chair.— Geoff rev /Smith : The 
development and inheritance of scxualj' characters, 
f Discussion.) 
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Zoological Society, March 4.— Dr. A. Smith Wood- 
ward, vice-president, in the chair. — Dr. F. E. 

Beddard ; The anatomy and systematic arrangement of 
the Ccstoidea. A nfew genus of tapeworms, of the 
family Ichthyotaeniidae, from the crossed vipef 
(Lachesis alternans)^^ was described. — Dr. . W. A. 
Cunnington : The Branchiura collected by the third 
Tanganyika expedition in The collection con- 

tained .more than 300 • specimens, and proved that in 
I the case of this group of animals lilso. Lake Tangan- 
yika exhibits a number of endemic forms. While two 
species of Argulidse are known to be widely distri- 
buted in the lakes of Africa, they are associated in 
Nyasa with a single form peculiar to- that lake, but 
in Tanganyika with no less than seven new types. 
Tanganyika is thus shown to possess not only a con- 
siderable number of characteristic species, but a much 
richer Branchiuran fauna than the other great African 
lakes. The paper was illustrated by lantern-slides 
made from photomicrographs of the new species. — W. 
Sebaus : Descriptions of a large number of new species 
of Rhopaloccra from Costa Rica. More than 100 
species had been collected, and of these lifjy-four were 
found to bo new. — Dr. A. Willey : Notes on plankton 
t collected across the mouth of the St. Croix River, New 
j Brunswick, in July and AuguS, 1912. 

Mineraloglcal Society, March 11. — Prof. H. L. Bow- 
man, vice-president, in the chair.— W. Can^bell 
Smith : The minenal collection, of Thomas Pennant 
(1726-98). The collection, which has recently been 
presented to the British Museum by the Earl of Dw 
high, is accompanied by three volumes of manuscript 
catalogue written in 1757. classification used in 

them is* based, with some modifications, on Wood- 
ward’s “Natural History of the Fossils of England,” 
published in 1729. Special mention is made of 
specimens presented by Borlase, Pontoppidan, and da 
Costa, a,nd the minerals from Flintshire, were treated 
in some detail. Several specimens were described by 
Pennant in “A Tour in Wales.” — ^Arthur Russell : The 
minerals and mineral localities of Montgomeryshire. 
Of the species described the more remarkable are 
aurichalcite, from Llanymynerh Hill Mine, Llan- 
ymyncch ; harmotome in double tw^ins, associated with 
barytes and witherite, from Cwm-orog Mine, Llan- 
gynog; hydrozincite, w^iefi forms a remarkable 
recent deposit on the of a level in the Var^Mine, 
Llanidloes; pyroipri'^phite from Aberdeunant Mine, 
Llanidloes, and Liancrch-yr-aur Mine, Llanbrvnmair ; 
witherite, Cwm-orog Mine, Llangynog, Gorn 

Mine, Pen-y-gaer Mine, and Pen-y-clyn Mii!l|k, Llan- 
idloes, the crystals from the last being noteworthy on 
account of the almost entire suppression of the alter- 
nate faces of the pseudo-hexagonal prisms and 
pyramids. — Dr. G, F. Herbert Smith : A new stereo- 
graphic protractor. The novelty consists of a curved 
ruler, made up of a combination of springs, which 
sensibly retains a circular curvature within the limits 
for which it is required. At^ the centre of the arc it 
is clamped to an arm, movable in a groove and carry- 
ing a scale, from which the azimuth of the corfe. 
spending great circle may be read off. ^he otber 
edge of the protractor carries the usual tangent scale^ 
from w^hich the position of the compass to draw any 
circle up to the one corresponding to the great circle 
making an azimuth df ko® with the equatorial plane 
mav be determined. The scales are based upon a 
radius of 10 cm. — L. J. Spencer : A (sixth) list of new 
minimal names. 

Royal Meteorological Soclety» March 12. — Mr. C. J. P. 
Cave, president, in the chair. — R. G. K. Lempfert : 
Weather forecasts : past and present. For the pre- 
paration of forecasts, information is now received at 
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he Meteorological Oifice each day by telegraph from 
hirty British stations, and from forty on the^ontinent 
)f Europe and the islands of the North ' Atlantic. 
Information from li^rty stations is, however, quite 
iiadequate for checking the accuracy of the forecasts. 
7 or this purpose results from more than 130 stations 
ire used. The forecasts are checked separately for 
vind and weather, the term weather being considered 
n regard to (i) temperature; (2) precipitation; (3) 
loudiness or the reverse; (4) fog. The extension of 
he period covered by the forecasts for “ further out- 
00k” was described, and the application of this to 
he notification of probable spells of fine weather 
i^hich the Meteorological Office now issues to farmers 
uring the, summer. 

Mathematical Society, March 13. — Prof. Love, rpresi- 
ent, in the cliair. — H. M. Macdonald : The diffraction 
if light by an opaque prism. — S. Lees ; The natural 
a^ialion from transparent media. — L. J. Mordell : In- 
eterniinate equations of the third and fourth degrees. 
-A. Cunningham : Mersenne’s numbers. — J. Proud- 
lan : ( i) A two-dimensional poUmtial problemi* with 
pplicatijt^ns to hydrodynamics and elasticity ; (2) tidal 
lotion in rotating sheets of watiT. 

Royal Astronomical Society, March iq. -Major E. II. 
fills, C.M.G., F.R.S., president, in the chair.-— H. F. 
lewall and F .J. M. Stratton : Enhanced lines in the 
arly spectrum of Nova Geminorum No. 2. The 
lements most krongly represented by these lines are 
tanium and iron ; a number of other elements were 
idicated with less certainty. Two well-known bands 
‘equently ascribed to helium were consid(?red by the 
uthors to be (.enhanced lines of iron. — F. W. Dyson : 
he distribution in space of the stars of Carrington’s 
fciimpolar catalogue. 'I'his catalogue contains jirac- 
cally ^ll the 1 stars of the Bonn Durchmusterung 
'Ithin of the north polo. The paper dealt at length 
ith the proper motions of the stars, fha prbper 
lotions being . based on those determined in con- 
Setion with the Greenwich astrographic work. — 

. S. Addington : The distribution in space of the 
'ight stars. The stars considered were those brighter 
lan 58 magnitude. Stars of the spectral types A 
id K were separately dealt with, and in each case 
isults wer^ obtained for two regions, one typical of 
igh galactic latitudes . and one of low. — Major Hills 
id F: C. H. Carpenter : Results of observations with 
le Durham almucanlar during 1912. The results on 
le whole were not very encouraging, as there are 
/o .errors which arc peculiar to all floating instru- 
ents — 'the temperature gradient and the unsteadiness 
the telescppe. These may be reduced, but it does 
)t seem possible to eliminate them ; ^hc almucantar 
us seems an inferior instrument to the transit circle. 
^ S. Capon : Note on the possibility of refraction 
n the solar atmosphere (papers of the International 
nion for Solar Research, No. 8). 

Cambridge. 

Philosophical Society, February 10. — Dr. Shipley, 
resident, in the chair.- — G. R, Mines : Note on the 
sspiratory movements of Torpeth ocell^ta, A method 
!ir -recording the frequency and amplitude of rhythmic 
lovements over prolonged periods of time is described, 
ne respiratory movements of elasmobranch fishes are 
nown to be of two kinds; the ordinary breathing 
iovements interrupted by occasional “ spouting move- 
lents. The spouting movements can be produced 
hy the slightest irritation of the inside of 
introduction of foreign particles 
jtn the water. It has therefore been supposed that 
nenever the spouting movements are observed they 
laicate the entry of some foreign object with thi? 
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inspired water. Experiments made with the apparatus 
referred to above show that the spouting movements 
have a tendency to recur at rhythmic intervals. The 
period of this rhythm is often as long as two to five 
, minutes, bfft sometimes it is shorter. The modifica- 
I tions it undergoes in response to changes in the 
environfient suggest that the nerve cells controlling 
the movements have themselves a tendency to dis- 
charge rhythmically. — F. A. Potts : The swarming of 
Odontosyllis. The appearance of great numbers of 
sexually mature individuals of Odontosyllis phosphorea 
j was observed on the surface of the sea near Nanaimo, 
Vancouver Island, in the years 19 ii and 1912, during 
four days in the latter part of August. The swarmiitg 
begins before sunset, lasts nearly an hour, and is 
almost over before it is quite dark. A comparison 
was drawn witn O. enopla from the Bermudas, de- 
scribed by Galloway and Welch, in which the time of 
swarming is a little later and phosphorescence is so 
greatly developed as to be used as a method of sexual 
recognition. Only in the case of the insects else- 
where has luminosity been proved to possess an adap- 
tive significance.— S. R. Price : Observations on Poly- 
poms squamosus. Poly pot us squamosus, Huds., is a 
well-known timber-destroying fungus, frequent on ^ 
many species of our trees. The artificial culture of 
the fungus on sterilised wood blocks was described for 
the first time. — R. H, Rastall : Note on the composi- 
tion of some Pleistocene sands near Newmarket. 

Manchester. 

Literary and Philosophical Society, February 18. — Prof. 
F. E. Weiss, president, in the chair. — Prof. G. Elliot 
Smith : The Sussex skull and its brain-cast. Plaster 
copies were shown of the fragments of the Sussex 
skull and the cast made from them to represent the 
formation of the brain. An account of our present 
knowledge of ancieitt man was given in order to 
illustrate the importance of the new information sup- 
plied by the Sussex remains. 

March 4. — Prof. F. E. Weiss, president, in the 
chair. — ^A. D. Hall : The plant and the soil. The 
plant takes but a very small portion of its substance 
out of the soil, but that little is indispensable. Growth 
especially depends upon the supply of nitrogen, phos- 
phoric acid, and potash, and the function of a manure 
is to sunnly the deficiencies of an ordinary soil in one 
or more of these substances. These substances having 
to be in solutioir before entering the plant, one had 
to conceive of the water which is always present in 
the soil in a thin film coating the soil particles as a 
nutrient solution containing more or less of the mate- 
rials determining the plant’s^ rate of growth. Com- 
pounds of phosphoric acid and potash present in the 
soil possess but a very slight solubility, and the soil 
solution would become saturated to its utmost capacity 
even though tjie soil contained much less phosphoric 
acid^and potash than are ever found in cultivated 
land. The acceptance of this view prevents the differ- 
ence between good and bad soil being attributed to 
any difference in the amount of phosphoric acill and 
potash in the soil; moreover, additions of these sub- 
stances could not directly stimulate the nutrition of 
the plant. This hypothesis had then to face the well- 
known fact that the yield of crops on particular soils 
could be greatly increased by ^certain manures, namely 
phosphates. American investigators propounding this 
theory suggest that the manure acts by precipitating 
and nutting out of action certain injurious substances 
excreted by the roots of the plants. The value of 
proper aeration of roots was demonstrated, and results 
of wheat- and barle5^growing experiments given. The 
theory of the indifference of the plant to the amount 
of nutrients in the son was found to be untenable. 
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Edinburgh. 

Royal Society, February 17.— Dr. Horne, F.R.S., 
vice-president, in the chair. — Helen Pixell : Polychaeta 
of the families Scrpulidie and Sabellidae, collected by 
the Scottish National Antarctic Expedition. Eight 
genera were represented in the collection, including 
four new species, one in Apomatus, Uvo in' Spir- 
orbis, and one in Potamus. — Dr. J. R. Milne and H. 
Levy : The recording of fluctuating How : its difficul- 
ties and errors. Owing to the inertia of its moving 
parts, any instrument employed to record either “in- 
stantaneous values” or the “time integral of a fluc- 
tuating (Quantity ” is liable to err. The extent of this 
error is in many cases unknown, c.g. in the case of 
a Robinson cup anemometer; and the present paper 
describes some experiments made with,, an analogous 
instrument to elucidate the matUr. From the results 
obtained it appears that fluctuation in the flow causes 
the instrument to read too high. 

March 3. — Prof. Bower, F.R.S., vice-president, in 
the chair. — Dr. R. A. Houstoiin, A. H. Ciray, and C. 
Cochrane ; The absorption of light by inorganic salts 
(thr(‘e concluding papers of a series). No. IX. dealt 
with salts of copper, cobalt, and nickel dissolved on 
alcohol and acetone, and described a successful attempt 
to apply the mathematics of mass action to the change 
of colour in an alcoholic solution of cobalt bromide 
when water was added. No. X. was occupied more 
particularly with thf bearing of new methods on the old 
controversy of the colour of the ions, and it 
was shown conclusively that the colour changes 
of the cobalt, nickel, and copper salts have 
nothing whatever to do with ionisation. In 
No. XI. Dr. Houstoun discussed the theoretical 
aspect of the results gained and the present state of 
research in the field. — Dr. G. A. Carse, G. Shearer, 
and H. Jameson : Note on a comparison of records of 
atmospheric potential at two stations in Edinburgh. 
I'lie two stations were the Physical Laboratory of the 
University and the Royal Observatory, Blackford 
Hill. A largo number of records were conipan'd, and 
the curves for the two stations showed in general 
good agreement, the agreement being best in those 
which indicated a disturbed slate of the atmosphere. 
This is interesting when it is considered that the 
University is in the centre, of the towai and the oV)- 
servatorv in the clearer air of the outskirts, nearly 
two miles distant. , 

I>UBL1N. 

Royal Dublin Society, February 25.— Prof. J. Wilson 
in the chair. — Dr. G. H. Pethybridge : The rotting of 
potato tubers by a new species of Phytophtho»a having 
a method of sexual reproduction hitherto undcscribed. 
A new form of rot in potato tubers is described, in 
which the cut surface of affected tubers when exposed 
to air turn at first pink and afterwards ncarlv black. 
The. causative organism is a new species of I^hytoph- 
thora, to which the name P, crythroseptica is given. 
Sexual organs are produced when the fungus is 
grown artificially as a saprophyte', and probably also 
in nature. At an early stage in its development the 
young oogonium penetrates the anthoridium at or near 
the base of the latter, grows up through it, bursts out 
at the summit, w-here it swells to form the oogonium 
proper, in which the oosphere and oospor^ develop. 
Fertilisation, if it takes pjace at all, probably occurs 
while the oogonial incept is within the anlheridium. 
and hence before the formation of the oosphere. The 
sexual organs of P, Phascoli, P, infrstans, and prob- 
ably P. own Ivor a, var. Arecae, are developed in a 
similar manner, but those of P. cactorum, P. fagi. 
P. Syrhigae, and probably others^ follow the usual 
course, \vhere the antheridiijpi penetrates the 
oogonium laterally. Species which follow this latter 
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method are removed from the genus Phytophthc 
and are placed in a new one, to which the na 
Nozemia ife given. — Dr, G. H. Pethybridge and P. 
Murphy: Pure cultures of P. infe^tans, de Bary, i 
the development of oospores. An account is given 
the cultivation of P, infestans as a saprophyte 
various media, on some of which (Oat-Agar i 
Quaker Oat-Agar) sexual organs are develop 
Clinton’s discovery of undoubted oospores is o 
Armed, and the mode of their formation is explait 
by the process occurring in P. erythroseptica, — Pr 
J. Wilson : Inter-alternative as opposed to coup 
Mendelian factors : a solution of the agouti-bk 
colour in rabbits. This is an alternative solution 
that iriven by Prof. Punnett in the November (19 
number of The Journal of Genetics as to the agoi 
black colour in rabbits. Prof. Punnett found iht 
* faciors acting conspicuously. On the “presence a 
■ absence ” theory each of these must have 
j “absence.” Thus there were six in all, and to nv 
the case two of the three prominent factors had to 
ciuiplod. The author finds that there are Avc faett 
ouerating in the case, viz. three dominants and tt 
recessives, but that tw^o of the dominants, and* one 
the recessive^ arc inter-alternatives—that is, any o 
of the three can alternate with cither of the otli 
two, just as happens with the black, white, and r 
colours of cattle, or with the colours of horses. — E. i 
Fenton : Notes on recent pampa and other formatio 
in Patagonia. The author, from his traverses 
southern Patagonia, brings forward evidence of wid 
spread glacdal and ice-sheet conditions at the close 
Pliocene times, followed by a long inter-glacial i 
terval> during which extensive outpourings of la^ 
and emission of exploded materials occurred. Th 
interval, which may have lasted for some thousan( 
of years, was followed by a more local glaciatio: 
when the Andes sent glaciers into the lowlands. T 1 
author bt?lioA^es that elevation of the area is now ; 
progress. 

Paris. 

Academy of Sciences, March 3. — M. F. Guy on in tl 

chair.—B. Baillaud ; The publication of certain worl 

of the Paris Observatory. — A. Lacroix : The minen 
logical constitution of the Los Archipelago (Guinea 
— Paul Sabatier and A. Mailhc : A catalytic method < 
isonicrising the alkyl chlorides and bromidei 
Chloride of barium or chkn'ide of thorium at 250® C 
decompose the alkyl chlorides and bromides into aci 
and ethylenic hydrocarbon. If this mixture is passe 
over pumice in |he same tube heated to 200° C. thes 
gases re-combine, giving secondary and tertiary alk] 
halides. Examples of the application of the methc 
are given. — Charles Dep6ret : Observations on th 
Pliocene and Quaternary geological history of th 
Gulf and Isthmus of Corinth. — M. Barbicr was electe 
a correspondant for the section of chemistry in th 
place of the late M. Ladenburg. — Charles Nordmann 
The light yield of a black body at high temperature 
and on that of the stars. First application to Arcturu 
and Vega. By the application of Planck’s aiK 
Stefan’s laws it is shown that the light yield of I 
radiating body ,jncreaslfes with the temperature to i 
maximum and then decreases. As a first approximd 
tion this temperature is found to be 6430° C., ver 
nearly that found by various methods for the sun 
The effective temperature of Arcturus is deduced a 
3400® C., and Vega is 2-2 times as great. — M 
Tzitzeica : Derived reciprocal networks. — J. L^ 
Roux : The determination of the harmonic functions 
Application to the square. — Mile. Th. Tarnarlder : Tht: 
best approximation of by polynomials of in 

definitely increasing degrees. —Jacques Chapclon : ThI 
numbers of classes of positive binary quadratic forms 
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— Et. Delagsus ; The equilibrium and sijiall movements 
of systems submitted to linkages of any order what- 
ever. — Andr 4 Blondel : The internal power and syn- 
chronising couple of synchronous alternators working 
on a network at constant potential or in parallel. — 
Casimir Cip^dc : A new method of mounting, micro- 
scopic preparations permitting the study of both faces 
of the section .under the strongest magnifications, and 
doing away with the necessity of special methods of 
packing. A hole is bored in the glass slide in such 
a manner that the object can be imbedded between 
two cover glasses. Ihis allows either side to be 
examined, and the slides can be packed vertically in 
contact with each other without danger of damaging 
the section.-— PieiTe Goby: A new application of the 
X-rays : inicroradiography. The apparatus described 
and fi toured gives an enlarged radiogram of small 
objects. Illustrations are given of radiograms from 
twelve to seventeen times the diameter of the original 
'oljjocts. — G. Rcboul : Capillary phenomena in gases. 
Extension of the Laplace formula to solid-gas con- 
tact. — Marcel Boll : The energy absorbed and mass 
formed in a photochemical reaction. A study of the 
conductivity of a very dilute solution of chloroplatinic 
acid under the influence of a monochromatic radiation. 
— Andre Kling and D. Florcntin ; The action of low 
temperatures on explosives. The handling and open- 
ing of explosive bombs has frequently to be under- 
taken in the Paris Municipal Laboratory, and experi- 
ments have been made to see if the force and velocity 
of detonation of various explosives can be reduced by 
cooling to the temperature of liquid nitrogen. It has 
been found that the sensibility of some explosives and 
detonators is reduced by cooling, J^ut when explosion 
takes place the force of the explosion is not affected b}’ 
the low temperature. — ^Victor Henri and Marc Landau': 
Study of the absorption of the ultra-violet rays by 
acetylene. Tables arc given showing the positions of 
the bands produced by the gas and by itSi sglutions.— 
Witold Broniewski : The critical points of iron. Hoat- 
Jng curves arc given for electrolytic iron and also the 
results of measurements of the thermo-electric power, 
electrical resistance, expansion, and thermal points.— 

L. Guillet and A. Portevin : Some properties of a coniy . 
mcrcial electrolytic iron. In this metal no carbon, 
manganese, silicon, or sujphur could be delected. It 
contained phosphorus 0-025 per cent., and arsenic o-oii 

.per cent. Determinations were made of its critical 
points, and two microphotographs are reproduced. — 
H. P61abon : Sfudy of the system antimony sulphide, 
lead sulphide. Definite compounds were shown by 
the existence of transition points and confirmed 
microscopically. — Daniel Berthclot and Henry Gaude- 
chon : A levuloso actinometer for ultra-violet light. 
The influence of the concentration on the velocity of 
the photochemical reaction. In weak solutions the 
absorption is .slight and is proportional to the concen- 
tration ; in concentrated solutions the absorption is 
ingpease with the concentration. — 
MM. Lespieau and Breach : The action of a-i 3 -dichIor- 
f>n mixed magnesium derivatives. — Pierre 
Jolibois : Methyl-magnesium iodide. By the action of 
heat on methyl-magnesium iodide a substance is ob- 
^med of the composition MgLiKlgoC. This is 
attacked bv water, nearly pure methane fieing evolved. 
~-Andr^ Meyer : “ Halochromy ” in the derivaties of 
^enylisoxazolonc and in its indogenides. — Albert 
^ M eruptive rocks of the T-yonnais. — 

M. Maze : The relation which exists between the water 
waporated and the weight of plant material elaborated 
)v maiz^-^Eug. Housseaux and Maurice Sirot : Soluble 
ntrogemous material as a factor in valuing flour. In 
i good flour the ratio between the total nitrogen and 
ne soluble nitrogen should hot fall below a certain 
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figure. A low ratio corresponds with bad bread- 
making properties. — h, Dcmolon ; Researches on 'the 
fertilising action of sulphur. The fertilising action of 
sulphur may be attributed to its action on the micro*- 
organismfe of the soil and also to its progressive 
oxidation to sulphuric acid. — L. C. Soula : ^Ihe activity 
of the nerv’ous centres and nitrogen catabolism of the 
nerve substance. — Raphael IMibois : The nature and 
development of the light organ of LamPytis noctiluca. 
- Gabriel Bertrand and H. Agulhon ; The presence of 
boron in the Minimal kingdom. The authors conclude 
tliat boron exists normally in very small proportions 
in all animals. The amount is greatest in animals of 
madine origin. — Henri Sta»»ano : Contribution to the 
knowledge of the plasma of propeptonc.— H. Maurice : 
The results given by captive balloons north of the 
polar circle. Temperatures ^^re given on the ground 
and at varying heights up to 20,000 metres. — E. A, 
Martel : Study of the temperatures of subterranean 
waters. 
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^ ^enjarfycj^ly during* a geologic period of hundreds 
I ^'o^hOl^Mds of years. Soil 4 s> a resource of price- 
vajyl. On resistant rocks its formation is 
esJSessp^h slow. Many glacial stri^ formed on 
reg ts^t rock during- the last % glacial epoch, 
jlTOi^hly 60,000 to 75,000 years ago, are still pre- 
served as fresh as if they were made but yester- 
day. In that time man hag come up from the 
cave and the stone-hammer. Seventy thousand 
^ears is a very short time for. the development of 


A S^the longer title of this work denotes, tlfts is 
not a book on forestry, but on physiography 
for students of forestry, and especially for those 
of the 4 Jnited States. The book is in two parts, 
the first of which forms a complete treatise on 
tHeu:sr.bject of soils, and it is this part which will 
be of most interest to foresters and nature- 


a soil-cover; for man it means a period so great 
that his mind can hardly appreciate it. The earth 
as we find it in the geologic to-day must be treated 
•with care if the human race is to have^ fair dis- 
tribution of its wealth in time. To the geologic 
mind there is something shocking in the thought 
that a single lumber merchant may in fifty years 
I deprive the human race of soil that required 


student^? in this country. The second and larger 
^part is devoted to a description of the United 
Scates, according to physiographic regions, in 
regard to geology, climate, soil, and vegetation. 

In reading this book one cannot fail to be im- 
pressed by the prominence given to the qAstion 
of water and water-supply. “ Water constitutes 
from 65 per cent, to more than 95 per cent, of the 
tissues of plants,** and “is the factor that most 


10,000 years to form.” 

Although forests undoubtedty tend to regulate 
stream-flow, the author is careful to show that 
they are not an absolute preventive of flooding, 
and that in indivic^al cases their influence may be 
quite insignificant. It is largely a matter of soil 
and situation, but where soil removal exceeds soil 
formation, or where the balance between the two 
is only delicately established, the destruction of 


•frequently conditions life and death.** Water is forests can only be attended by disastrous con- 


also the natural force which is most capable of 
being controlllSd by man : by the preservation of 
soil-cover and by a proper system of drainage 
promoting its beneficial influences andfNclTecking its 
•dangers. In this connection Fernow is quoted as 
spying: , 

* t he leaf canopy catches and re-evaporates 
about. 12 per cent, of the rainfall, while 10 per 
cent. 'of it rum^ along the tree- trunks and reaches 
.the ground by a circuitous course. The forest 
'litter, the inoss-coveredfand leaf-strewn ground, 
is capable of absorbing water at the rate of 
40,000,000 to 56,6odj!|ioo cubic feet per square mile 
in ten minutes — water whose progress is delayed 
by* some twelve to fifteen hours after the first 
effects of a heavy freshet have passed.” 

The author deplores the |;eckless timber-cutting 
which has taken place in America during the last 
twenty-five years, with the result that the soil, 
‘the inheritance of geologic ages,” has in many 
j^se^s been washed away or impoverished. In a 
striking paragraph^ in dealing with the evil effects 
'f deforestation in the southern Appalachians, he 

“The rain beats directly upon tite soil, the re- 
tarding influence of the ground Inter and tree- 
roots is withdrawn, and more rapid ,^oil removal 
occurs. When once these evil effects have been 
ved to take place, mankind is deprived prac- 
ly for thousands and even millions of years of 
favourable conditions that preceded the epoch 
iestructioni In a hundred years man* may 
eve such baneful results as nature will com- j 
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sequences. 

The chemistry of the soil, the effects of sun, air, 
wind, the beneficial infiuences of the lower foims 
of vegetable and animal life, are each dealt with 
in a concise though comprehensive manner, aiid 
frequent footnotes give authorities for statements 
[ made and references to further literature on the 
^various points discussed. 

A key-list giving the scientific names of , the 
trees referred to by their common names would be 
of value, and there are a few minor errors which 
should be corrected in future editions. 

The book is admirably produced, and fully illus- 
trated by diagrams, maps, and photographs, and 
forms a most useful addition to the literature of 
the subject. ^ J. W. Mackav. 

THE HIGHWAY QF ANIMAL EVOLUTION. 
The Evolution of the Vertebrates and their Kiri. 

By Dr. ^Villiam Patten. Pp. xxi 4-486; illus*-^" 

trated. (London ; J. and A. Churchill, 1912.) 

Price 21.9. net. . 

T he author presents in a .stately form , a 
detailed account of his theory of the 
Arachnid origin of vertebr/ktes; He has worked 
at this persistently since 1884, and in the course 
af his investigations has made important contribu- 
tions to our knowledge of Limulus and the 
Ostracoderms. No one will withhold admiration 
who looks into the details of comparative 
anatomy, histology, and embryology with which 

E 
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this large and finely , illustrated volume is filled, j Tunicates are* descended from that particular , sub- 
for Prof. Patten has ipared no labour in his en* division of the Arthropods to which tie irripe .es 
deavour to test what seems to him tp ^be an and Copepods belongs ; the Echinoderm^re a so 
approximate solution of the- problem of the evolu- jdascended from Cijrip^drlike Arthropo s, as may 
tion of the vertebrates. It mdy be said at th% be inferred from th|r nauplius-like larval orm, 
outset that his theory is quite different from* the^ Entetopneusta Vre probably descendants o 
Ciaskeirs, which, in.^is ji^dgment, was vitiated primitive ArthropodI; the Pterobranchs have in 
by the assiynption that the neural surface of an certain respects, such as the six pairs of appen- 
Arthropod is the same as the hccmal surface of a dages, a decidedly arachnoid character, the 
vertebrate. Polyxoa may best be interpreted as descerjdants 

Phe general thesis is that “the great Vertebrate- of primitive Arthropods of the Cirriped typ6^ the 
Ostracoderm-Arthropod phylum forms the mai%. Cha^tognatha are unquestionably primitive Arthro- 
trimk of the genealogical tree.“^ Vertebrates pods, somewhat degenerate. Thus we see how. 
arose through Ostracoderms from Arachnid-like the clearing up of the main highway the 
Arthropods. One of the important steps was Arachnid-Ostracoderm-Vertebrate line — makes 
ccphalogenesis, numerous anterior metameres rdation.s of the byways plain ! There is riiuch to 


being integrated intjp a “head “—prophetic of the 
vertebrate head; the old mouth was closed and 
a new one opened ; the bases of the more anterior 
appendages were forced tow^ards the hasmal sur- 
face to form the vertebrate oral birches; the heart 
was drawn forwards; true gill-clefts appeared; 
the lateral eye placodes were transferred to the 
interior of the cerebral vesicle and the optic 
ganglia to the roof of the mid-brain ; and so on. 

The Arachnids’ forebrain vesicle is formed like 
that of vertebrates; both have the same sort of 
pineal eye; Arachnids have a cartilaginous endo- 
cranium similar in shape and location to the 
primordial cranium of vertebrates, and they have 
an axial subneural rod comparable with the 
notochord; in Arachnids the brain contains ap- 
proximately the same number of neuromeres as in 
vertebrates — these are fair illustratidhs of the 
arguments by which Prof. Patten supports his 
thesis. With his guiding idea of an Ariichnid- 
Ostracoderm-Vertebrate alliance, Prof. Patten 
feels that the numerous resemblances he adduces 
have a cumulative convincingness. We must 
confess that many of them appear to us exceed- 
ingly far-fetched, e.g. that the “ lemmatochord ’’ 
is comparable to the notochord, that many 
others, e.g. “endocranium aiid cranium, simply 
illustrate convergence; To the preliminary objec- 
tion that Arachnids are f^r too specialised to have 
given rise to vertebral^^-^'^ aiitho^ gives an 
answer the point of wf ; „x cannot profess to 
see, that “every animal specialised one when 
coympared with iti ancestors, and at the same 
time a genWaliscd one when compared with its 
descendants.*' ‘ 

In regard to the position^of other classes in- 
volved, Prof. Patten holds remarkable views. 
The Ostracoderms are intermediate between 
Arachnids and vertebrates; the Cirripedes are the 
only members of the Acraniates in which the more 
typical Arthropod characters are retained; the 
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be said for vigorous heresy, hut this is- ^ perver- 
sion of morphology. W^e are minded, however, of 
the saying* of another investigator of the pedigree 
of vertebrates, that “in morphology everything is 
important except the hypothesis." In conclusion, 
we note that Prof. Patten’s researches have 
made him a convinced “ bathmist; " *The internal 
processes of differential growth and readjustment 
are fundamentally important. Environmental 
influence, natural selection, and the like have 
played an insignificant subordinate part. “The 
creative power of internal environment is always 
present, always active, always changing,'^ We 
confess *10* filling this view better than the author’s 
phylogeny. 

ZOOLOGY AND NATURAL HISTORY. 

(1) Aifimal Secrets Told.: A Bootf of Whys." 
By H. C. Brearley. With twelve full-page illus- 
trations from photographs by Elwin R. Sanborn. W 
Pp. xvi + 274. (London Headley Brothers, 
n.d.) Price 55. net. W ^ 

(2) TVild Life in the IVesjt, Highlands. By C. H.- 
Alston. With illustrations by A. Scott Rankin. 
Pp. xi + 271. (Glasgow: James MacLehose and 
Sons, 1912.) Price ,^5. net 

(3) Sheep and Its Cousins, By R. Lydekker, 
F.R.S. Pp. xv-h3i5. (London; George Allen 
and Co., Ltd^, 1912,) Price io5. net. 

(4) riic Shirine Mammals in the Andtomy»cd 

Museum of the University of Ediriburgh. Par^A., 
Cetacea; Part ii., Sirenia; Parj: iii,, Pinnipedia, 
By Sir Win. Turner, K.C.B. Pp. + 
(London: Macmillan and Co., Ltd., igii.) 
Price 65. net. ^ 

(5) ^ Grovfth of Groups in the Animal Kingdom. 

By Prof. R. E. Lloyd. Pp. viii+ 185^ (London : 
Longman^;, Green and Gjo., 1912.) Price 5.?. net. 

JK NIMAL Secrets Told (i) is a series of 

ik popular articles explaining, or attempting 
to explain, the reason for special variation in the 
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jhape and structure of some of the exlernaJ organs,' at a loss what to say, cxpept that if the author 
like the . tailj ears, and noses, of certain really^nows them, apart firdm their geographical 

selected of ye^^tehrate aniinals. *^^he bopk? distribution, he has been very, unjust to himself. 

:ontairis , much that is insAyptive and^ Prcsumalily, the scientifically jhdefensible inclusion 

suggestive r but some of Jt is^ highly of tjie Audad »(Ammoti*agus) and the Bharal 

md must tiot be taken fop sfermuj^ by\, (Pseudbi^^^ in a volume devdted to sheep (Ovis), 
minforntied. “ from which goajts (Capra) . kre excluded, is a con- 

There is not much that is new in Mr. Alston’s cession to popular terminology; but since Mr, 
deasartt little volume (2). It is a' collation of 1-ydekker calls them “ abcrr^Ht sheep ” one sus-* 


jssays on a variety of topics ranging from the 
hrmer existence of the wolf dnd beaver in Scot- 
and to the value of different colours in the making 
)f anglers’ flies. The author is a keen field 
latufalist, and his ardent advocacy of the protec** 
Jen of indigenous British species, of birds and 
\ mammals finds expression in the chapters devoted 
i to the sea-eagle, the wild- <# and members of 
L the weasel tribe. The book concludes with two 
chapters quite unsuggested by the title. One is 
upon elephants in . Ceylon and the other upon the 
sh'eep-]||jlling Kea parrot of New Zealand. In this 
there is a never previously published acqbunt of 
lh.is bird, supplied to Mr. Alstpp by Mr. Alexander 
F. Brown, one of the survivors of the enterprising 
) pioneers of the higher ranges of the South Island. 

^ “The Sheep and Its Cousins ” (3) is the outcome 
; of work Mr. Lydekker has been doing for .some 
I years in carrying out Sir Ray Lankester’s wise 
^ scheme for preserving permanent records of breeds 
'of domesticated animals by exhibiting nnovlnted 
I specimens in a special gallery in the Natural 
I Historj^ Museum. Mr, Lydekker has made good 
\ use of the opportunities afforded by his official 
position in that institmion to get together ex- 
amples of many rare forms of s^ep, about which 
I most zoologists had previously nothing l3eyond 
: bibliographical knowledge. An account of these, 
together with desewptio^s of the principal Euro- 
pean breeds and summaries of the highly specu- 
lative views OTOuthors touching their origins and^ 
affinities, about which practically nothing is 
known, forms the greater part of this volume, 
which will form a useful guide for a more thorough 
and scientific treatise on the subject. 

In connection wijth the oft discussed, but quite 
unsettled, question of the origin of tame sheep, 
oqe cannot suppress a feeling of envy at the assur- 
,i^nce with which their differences from wild species 
lightly dismissed as due to Somestication ; 
and one Wonders :i*f Mr. Lydeklcer realises that his 
adoptioh, or seeming adoption, , of the view that 
they are descended from two or more distinct 
species involves the conchisioh^at their common 
characters must have been t^hflependently • de- 
veloped at least twice. It may be so; but the 
evid^ce for this amounts at presehll to very little. 
About the treatment of the wijd, .species, one is 
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pects that he scarcely appreciates rightly the dis- 
tinguishing characters of these four genera. 

. Naturally, the book is not free from mistakes. 
For instance, it is stated that the female Bharal 
lacks at all ages the dark markings of the' male. 
Probably this is never true. Certainly it is not 
always true. This and other errors, however, will 
no doubt be corrected in future editions.; 

(4) In compiling a catalogue of /thei skeletal 
and .anatomical remains of the Cetacea^ Sirenia, 
and Pinnipedia belonging tg the Umyersity of 
Edinburgh, Sir 'William Turner ha|!; taken the 
opportunity of putting into the hjnds of zoologists 
an invaluable monograph 'con taking brief defini4 
tions of the families, genera, and often of the 
species of these three orders, as well aa. descrip- 
tions of4;he chief osteologicaj, dental, anatomical, 
and fcetal preparations in the rich collection # 
his disposal. A surprising amount of information 
is packed into the two hundred odd pages of t^ie 
volume, and when one adds that it is illustrated 
with seventeen plates and more than one hundred 
text figures, no further evidence need be adduced 
of its usefulness to students of these orders.. 

For the classification of the Cetacea, the author 
has paid special attention to the characters^ dis- 
played by the fronto-naso-premaxillary : region, 
the rostrum, the hard palate and pterygoids, the 
teeth and the tympano-periotic bones, and, in the 
introduction to this order, the principal modifica- 
tions of these parts of the skull in different genera 
are briefly detailed. The rest of this introduction 
contains an aepount, equally intetp^ngf to 
naturalists and zoologists, of species of' whaies 
^stranded on the coast of Scotland both in rec^t 
times and :in the prehistoric period before the lan<^^ 
and sea had assumed their^j^jesent! leVel. > 

The aim of* Dr. Lloyd’s ^ (s) as lie tells ^ 
us, to lessen the beljcf 5^^ 4^ural selecition as 
a creative agency, andy^^|||^ . are devtitfed 
mainly to pointing m ^O^ouir 

and other characters coihnn^li 

black rat {Mus Ei^^ceptiblidf 

opportunities for of statistical ; 

research work wer^ campaign , 

against these pesis''''undeftak' H» jthe Plague 
Commission in ipjoy;. eya|^|j| aHy mat^ial 
sent to Calcutta/il}etiig‘;|^|P^;iPP^^91^*s work;. 
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He shows amongst other things that variation in 
the colour of certain areas, especially of,, the 
ventral surface and of the tail, discontinaous 
and that not infrequently several individuals 
differ from the ordinary r&n of rats in a particular 


Material ’’—the latter naturally being the smaller 
occupying the last hundred pages of the bool&. 

The first section deals in a systematic mann# 
with the reduction plaftt used on the Rand, taking 
in order the breaking plant, stamp mill, tube mill. 


district by a combination of characters similar, i^sand plant, slime plant, and precipita ion p an , 


to those used by systematists for discriminating 
species or subspecies of Muridae. In the case of 
Mus rattus it is tolerably evident that these in- 
dividuals are members of a family party; yet, as 
Dr. Lloyd insists, if a similar series of individuals 
were to emanate from a ** field” species of Mus 
and were to fall into the hands of a systematists 
they would probably he regarded as representa- 
tives of an undescribed form and be named accord- i 
ingly; and in that case they might for ever remain 
the sole examples of the species or subspecies, 
;o-caIled. On the other hand, such a series might | 
>y isolation in their locality give rise to a persistent ' 
ype. Dr, Lloyd cjjscusscs the question of the I 
rigin of ‘^species ” from mutants, and expresses ' 
le opinion that species have arisen in that way, 
respective of natural selection ; and it seems that 
3 would lessen, to that extent at all events, the i 
dief in natural selection as a creative— one would t 
ive preferred ” guiding” or “fostqring” — i 
[ency. He also supports his case by citing i 
)wer’s records and statistics touching the li 
itato beetle. His views are clearly and modestly ii 
,t forward, and his book is worth careful atten- a 
m, although the omission of an index, of a d 
3 le of contents, and even of headlines to the h 
apters makes the reading more difficult than g 


^ and the author has covered this ground very 
►f thoroughly, giving much useful information; fof 
1- instance, when considering the design of a 
s reduction plant, the value of a volume diagram 
s and a flow sheet, in addition to the plan and 
s elevation of the plant, is pointed out. The 
^ chapter on Sorting and Breaking Plant ’ is good, 

, I the subject being fully discussed, while under 
I “Crushing Plant” there is a comprehensive. 

I description of the stamp mill found on the Rand, 
all various parts o||;hc battery being considered. 

I The section on the modern foundations for 
I mortar boxes is particularly instructive and is 
I well illustrated. The ** Nissan ” stamp mill, which 
! has recently been run experimentally at the City 
Deep, is briefly described. A most* adequate 
account of the Rand cyanide plant is given, and 
it should be of use to all engaged in the cyaniding 
of gold ores, for the cyanide process has proved 
a mast satisfactory means for the further treat- 
ment of the Rand ore, with the result that there 
have been great developments in ■*the plant. An 
important chapter on “ Estimating ” is included, 
and t?lic autrfior of this volume rightly insists that a 
detailed estimate of the cost of a plant which 
has been designed is essential, and for this purpose 
gives a set of useful schedules. 


need have been. R. I. P. 

MLTALLUjRGICAL INL) USTRIES. 

.1 Text-hook of Rdf id Metallurgical Practice. 
Designed as a “Working Tool” and Practical 
^luide for Metallurgists upon the Witwaters- 
•and and other Similar Fields. By Ralph Stokes, 
fas, E. Thomas, G. O. Smart, W. R, Dowling, 
1 . A. .White, E. H. Johnson, W. A. Caldecott, 
V. McA. Johnston, agd C. O. Schmitt, Vol. ii. 
'’p. xxii-f4'lB. (London: C. Griffin and Co., 
^td., IQ12.) Price 215. net. 

The Technoh> of Iron Enamelling and 
Inning. BeingW^ tlected Papers. By J. Griin- 
rald. TranslateW^^rom the German by Dr. H. 
I. Hodgson. ^ niioiii + i^Q. (London: C. 
triffin and Qo., k one 912.) Price fiv. net. 


In the second section of the book the plant for 
the transport of ^material'^is fully described, th*? 
methods of handling ore, dry sand, dry slime, 
pulp and sand residue being given. This section 
should be of general interest to mining and metal- 
lurgical engineers, for the lack of labour on the 
Rand has made mechanical handlilig of material 
a neces.sity; consequently a large number of 
appliances is considered. 

The volume is copiously illustrated, and Con- 
tains many useful tables and valuable diagrams 
as well as a good bibliography. 

The work is, as the authors claim, a “practical 
book for practical men,” and, although dealing 
with the metallurgical practice upon the Wit- 
watersrand, wtll be of value to those engaged opC 
goldfields where some of the conditions affe. 


Notes on Founl ^ice. By J. J. Morgan, .similar. The advanced student who is studying 

^p. ix-hio8. (he positioiC. Griffin and Co., the metallurgy of gold will find it a useful book, 
.td., 1912.) Pri.tten hqldsnet. for it will broadj^n his outlook, give him an 

T he sfecoivs are inof this work is by insight into industrial problems, and will put 
Mr. C. Otebrates; tbnd consists of two before him information gained by practical ex- 
tions — “The D^P Acraniates Construction of perience. The book can be thoroughly recom- 
luction Plant ’’ .characters a* Transport of mended. ^ 

NO, 2265, 
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(2) Thes^ papers form valuable contributions 
tp the technology of iron enamelling, for par- 
ticular problems or aspects of the industry are 
considered; but, so far as the technology of 
tinning is concerned, there are only three papers : 
one histori#!, anoth<^r on the grey allotropic 
modification of tin, and the third giving short 
accounts of processes for the recovery of tjn froih^ 
tinned waste. V ' 

^TKe papers which deal with the composition of 
various enamels and their jjpoit of manufacture 
are the most important, arid much information, 
gained by actual experience, is given. As very 
few works in the enamelling industry employ 
cRemists, a paper showing how the chemical com 
position of an enamel may be determined by cal- 
culation has very wisely beish included in the 
series. The paper with the title “The Examina- 
tion of Cast-iron Enamels has not been happily 
named. The translator is to be commended on 
the satisfactory manner in which he has carried 
out his work. Managers of enamel works and all 
those concerned with the problems of the enamel- 
ling industry will find much valuable information 
in these papers. 

(3) This work deals chiefly with iron-foun 3 ing, 
and gives a general description of the materials 
used, the methods adopted, and the appliances 
smployed. The influences of the various elements 
jtnally present in cast-iron are discussed, and 
several analyses of pig-iron are given. The cupola 
ind other foundry furnaces are briefly but clearly 
iescribed^ and an exceedingly good and concise 
lescription is given of moulding-sands and mould- 
ng. It would have been an advantage to have 
laced the sections on moulding-sand and 
peners later in the book, so as they would 
(recede “Moulding.*' The book should prove 
ery useful to technical students and to engineers 
^ho wish to gain a general idea of foundry 
ractice. 

OUR BOOKSHELF. 

ie sanitarisch-pathologische Bedeutung der 
Insekten und verwandten Gliedertiere, namenU 
Uch als Krankheits-^Erreger und Krankheits- 
Uehertrdger. By Prof. Emil A. G6ldi. Pp. 

155. (Berlin : R. Friedlander und Sohn, 1913.) 
Price 9 marks. * 

SRE we have a clear and compendious account of 
e Arthropods concerned in the causation of 
?ease, particularly of tropical diseases. It will, 
rhaps, be more useful in the class-room than in 
2 laboratory, since, though the author is very 
und in his appreciation of the entomological 
’tor in pathological research, he treats his 
thropods by a sort of criminatory standard 
:uliarly profitable to the novice. 
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In the first section the Arthropods that bite and 
sting in their several ways are dealt with, the 
structure of the organ of offence and the nature 
and effects of the injury being ^scri^d in every 
case. Here is included a multitude fll figures of 
urticating caterpillars from South America.^ It 
will surprise those who know only the scorpions 
of the Old World to learn from the author that 
from 200 to 250 children are killed annually in 
Mexico alone by scorpions. 

A second section is concerned with Arthropods 
as parasites of man. These are differentiated as 
occasional bloodsuckers . so far as man is con- 
cerned, such •as rhosquitbes, ^jjidflies, SiQ* ; pro- 
fessional bloodsuckers, such as Stomoxeinae, bed- 
bugs, &c. ; and thoroughgoing parasites, such as 
lice, fleas, bots, ticks, &c. The means and 
methods of offence and the effects of the para- 
sitism are discussed; and the variouf kinds of 
I parasites are described and figured, so as to make 
clear not only their general appearance, life- 
history, and metamorphoses, but also many neces- 
sary and contingent anatomical details. 

The third section treats of Arthropods as 
carriers of specific pathogenic jnicro-organisms. 
Here the text is plentifully illustrated with figures 
of notorious micro-parasjtes in their various 
phases, of the infected tissues and organs of the 
specific Arthropod carrier, and of the disastrous 
effects upon the ultimate victims — men and 
domestic animals. 

The book is written in a crisp and (if the adjec- 
tive may be allowed in this connection) attractive 
style, and is well printed. 

Grundziige der allgenieinen Phytopathologie, 
By Dr. H. Klebahn. Pp. 147; (Berlin: 
Gebruder Borntraeger, 1912.) Price ^'4.80 
marks. 

Prof. Klebahn 's high reputation as a research 
worker in mycology leads one to expect in k book 
from his pen exactly what one finds in this 
volume : an admirable combination, of clearness 
and terseness, the essentials of the^ubject being 
presented in a striking manner and the details of 
minor importance, lightly touched upon or 
omitted. It is safe to assert that never has 
such an accurate, interesting, and philosophical 
I account of the various diseases which afflict culti- 
vated plants been cbpipressed into fewer than 
150 pages, and that this is probably the best 
general introduction to the study of phytopatho- 
logy that has yet been published. 

The book is characterised by its scientific rather 
than technical treatment of the, subject, the author 
laying stress upon the necessity for a thorough 
understanding of the symptoms and causes of 
plant disease as a prelimi|j»ry to the application 
of therapeutic and prophylactic measures, and he 
has deliberately limited his scope to pure patho- 
logy. Before proceeding to consider the diseases 
induced by fungi, insects, and other organisms, 
he discusses chemical and physical conditions of 
the soil, climatic conditions, wounds, smoke, and 
chemical fumes as causes of disease in plants ; 't 
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and the wide view which is taken of the subject j 
is fMrther reflected in the sections at the end of 1 
the book devoted to non-parasitic diseases (caused j 
doCbtless by disturbances in physiological balance 
generally lind in enzyme secretion particularly) 
and to various abnormalities in growth. 

F. C. 

The Bradshaw Lecture on the Biology of 
Tumours. By C. Mansell Moullin. Pp. 39. 
(London : H. K. Lewis, 1913.) Price 2s. net.. ‘ 
Mk. Mansell jj^buLLiN has published as a booklet 
the Bradshaw lecture which he recently delivered 
before the Royal Collegiib of Surgeons. It treats 
of new> growths ’^r tumours from the biological 
point of view; he regards the division of them 
into malignant and innocent as a mere useful 
convention ; there is no sharp line of demarcation 
between |hc two groups. He prefers a division 
into those which spring from germ-cells and 
possess a more or less complete individuality, and 
those which spririg from somatic cells and are 
due to escape from control of what remains to 
them of their primitive form of growth. The short 
course of an hour’s lecture precluded any full 
treatment of this large subject. The various 
theories of malignancy are not discussed, but the 
parasitic nature of cancer is denied. With regard 
to cure, we have the confession that at present the 
surgeon’s knife is the only safe remedy, though 
the lecture concludes with the hope that this wilL 
not always be so. No reference is made to ih^ 
part chemistry has played or will play in the 
elucidation of the cancer problem. ^ Until we know 
what are the biochemical or metabolic actions in | 
the cells of a new growth, wc can scarcely hope 
to grapple with the methods which will ensure 
recotery. W. D, H, 

The Physical and Political School Atlas» By J, G. 
Bartholomew. Pp. xvi of uncoloured maps and 
texts ; 32 coloured maps. (London : Oxford 
University Press, 1913.) Price is. net. 

This cheap ^nd trustworthy atlas may be com- 
mended to tffi attention of teachers of geography. 
The attempt in some cases to show land relief and 
other physical features as well as the political 
geography of a country on one and the same map ’ 
has led to overcrowding and indistinctness. Where 
this mistake has been avoided the maps arc bold, 
clear, and convincing. 

Half -inch to Mile Map of England and^tValcs. 
Sheet 3. Cumberland, &c. New and revised 
edition. (Edinburgh: John Bartholomew and 
,,Co., n.d.) Price, in case; is. 6 d. paper; 2s. 
bn cloth, or 2s. 6 d. on cloth dissected. 

Like other maps , in this excellent series, this of 
the Lake District is^^^educed from the Ordnance 
Survey, and has been revised to date. The map 
is coloured in the now familiar browns and greens, 
and in consequence the surface relief can be under- 
stood with ease. All detaifs likely to be required 
by tourists and .sportsmen indicated, and [ 
altogether this sheet well ^maintains- the high 
reputation of the series. 
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LETTERS TO THE EDlTOlR. 

[The Editor does not hold himself responsible 
opinions expressed by his correspondents, NeitHfir 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part o|. Nature.' |MV(> notice h 
taken of anonymous communications.] 4 

The Falling Birth-rate. 

In her lecture, delivered at University College^ Lon- 
don, on February 25; ;Miss Elderton, of the Galt^l^n 
Laboratory, in deahri|f with *the failing birth-rate, 
pointed out that the decrease is least acute in the 
mining districts; the engineering trades, which re- 
present the best paid of the artisan class, come next; 
while textile districts coincide with residential dis- 
tricts in showii^ the biggest decrease; and she asks 
if there is some cause which operates to a special 
degree in certain classes. ^ • 

One important operating cause, no doubt, is the 
large and increasing number of women employed in 
the textile trades. On the other hand, with the ex- 
ception of a few pit-brow girls, practically no females 
are employed in the mining and engineering indus- 
tries; and it is, therefore, perhaps scarcely surprising 
to find a greater birth-rate amongst the wives of 
miners and engineers than amongst the ^^men in the 
cotton and woollen districts. The mamed woman 
operative in the Lancashire cotton mills, for example, 
knows that each new addition to the family entails 
som6 weeks’ loss of work and wages before and after 
her confinement, and it also means an increased 
weekly charge when the baby is, according to Lan- 
cashire custom, “put out to nurse”; and no doubt 
this knowledge acts as a considerable check upon the 
birtR-ratl‘. ' 

The decrease in the residential districts is due, no 
doubt, in part, to the “increase in luxury of living 
and love of pleasure” referred to by Miss Elderton, 
and in part also to the comparatively la^e number 
of women who are employed in such mstricts in 
domestic service. The rise in the average marriage 
age must also be taken into account! 

Nor must we forget the influence of education. ^ 
It is worthy of note that the fall in the birth-rate in 
this country practically dates from the passing of the 
Ediicatiori Aet in 1870. This new influence would 
make itself felt in a variety of ways. The check on 
the employment of child labour, for example, would 
tend to act as a check on the birth-rate, for whereas 
formerly children became wage-earners at a very 
tender age, they would, after the passing of the Act, 
not only cease to be wage-earners, but would actually 
be an increased charge on the parents. The increase, 
in the knowledge of physiology, which has spread in ^ 
recent years as a result of free education, may also 
not be without its influenc^lt , 

Yet .another factor — again ascribable not very' in- 
directly to free education — is the change in religious 
sentiment whi/rh has been so pronounced during the 
last quarter of a century. Among other things, peq^ 
arc beginning to doubt whether, in these days, the 
“quiver fiiU” of children is the unqualified blessing 
which the Psalmist declared it to be. They are 
realising that it is better to be the parent of two or 
three children, well provided for, than of a half-score 
or so of starvelings. 

Miss Elderton also tells us that “a further analysis 
of figures for several northern towns shows generally 
^at the higher the wages the smaller the family.” 
Thic 1$ exactly what, other things being equal, one 
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would expect. • If we look to the animal world , we 
shall, broadly speaking; find that as weidse fH>m 
thb lowliest to the highest organisms, tWe is a 
steady decrease in the number of offspring, c while 
the same time there is a lengthening of the period . 
during which the offspring remain und.er the care, of 
the parents, . Jn the case of the human race find 
that increasing civilisation brings with it a decreasing 
birth-rate, ai^ a lengthening period of “schooling” 
for the children { and it is amongst the least iAtelli- 
gent (which is also usually the lowbst paid) section of 
the community that the birth-rate is the highest^ A 
^0/0 at the birth-rate of our English towns will 
'show that in those districts iighere ther^ is greatest 
poverty and congestion, there tends to be also a "com- 
paratively large birth-rate. 

The foregoing views would seem to be borne out 
by the fact which Miss Elderton mentions, that Liver- 
pdbl, “which is not a cotton town, and where the 
amount of irregular and casual labour is singularly 
large, is one of the two cases in jLanca shire where^ 
the birth-rate shows a rising tendency,” and al% by 
her statement that “ from Bradford figures have Seen 
obtained showing how in homes where the mother’s 
health or habits are bad, or where the ventilation is 
bad, there is on an average about one child more than 
in homes where these features arc good.” 

To quote the words of Dr. Saleeby, “a chief factor 
of progress has been the supersession of the quantita- 
tive by the qualitative criterion of survival-value. The 
principle of the fall of the birth-rate is one of the 
great consistent facts of organic history, and may 
be traced from the bacteria upwards, through -such 
representative invertebrates as the insects, even 
through fishes, the first vertebrates, up to man, and 
amongst the various nations and strata of human 
society. The tendency oftprogress, in short — a tend- 
ency coincident with the evolution of ever •higher* and 
higher species^is to pass from the horrible Gargan- 
tuan wastefulness of the older methods towards the 
evident but yet lamentably unrealised ideal — that every 
child born shall reach maturity. ... All organic 
history proves that a low birth-rate is a mark of high 
vital level.” J. Anderson. 

17 Laburnum fload, Gorton, Manchester, 

March 5. 


The above letter contains ho addition of any ascer- 
ained fact to those cited by Miss Elderton, Miss 
Elderton, in her lecture, brought forward a very 
arge amount of eyidence to show that the net family 
)f the socially less valuable members of the working- 
ilasses was larger than that of the socially more valu- 
ible members of the same classes. That within a 
^iven species the individuals of inferior physique and 
nentality have relatively greater fertility must mean 
he degeneration of that species; and no scientific 
:lt*g^iment can be opposed to this based upon the 
llogically extended syllogism: '‘higher” species have 
Dwer birth-rates; there is a lower birth-rate in the 
f^re valuable members of the artisan* classes ; hence 
tends to convert those classes and their natiott 
itQ “higher” types of life. 

If we start to reason from analogy of this kind, we 
light argue that the elephant would in the end sup- 
lant man, or that the mastodon— for aught we can 
ay to the contrary— ought to have survived all his 
Dn temporaries. It is > the old fallacy of’ the Neo- 

ialthusians, who pave never made any r^ffattempt 
) grasp the race suicide involved in the surwal of the 
afit by reproductive selection— -f.e. by their greater ; 
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fcrtilil)', when ^t is unchecked by natural selection. 
Argument from analogy, when, data are available, is 
always idle ; a^ument from what is known of spedes 
to what rftust hold , of individuals is still )Tiore fiBa- 
ejous. ■ ’ ' ' , 

Lastly^ association is not caiHltioh ; i “I^^^rher” 
[^individual may have fewer children, but this does not 
demonstrate that his height (however that vague word 
be defined) is produced by his lesser ' fertility, or that 
a race with a large section of its!'* higher ” individuals 
])ractically sterile will survive in the battle of nations. 
History shows many cases of the decline 'of nations 
who'se intellectually abler members ^were sterile. 1 
can recall no case of a race with a very low birth- 
rate maintaining or creating a position for itself in 
the assembly of nations. * :> 

I have not trespassed on your space by contmenting 
on Mr. Anderson’s other statements. He wai! clearly 
not present at Miss Elderton ’s lecture, or he would 
have been aware that her data were all based on 
married women, and had due reference to *their ages* 
While the actual birth-rate of wives, fifteen to forty- 
five years of age, has fallen 30 per cent, to 50 per 
cent., the potential birth-rate of the same wives has 
fallen a few points, or in many ]^stricts not at all. 

Karl Pearson. 

Galton Laboratory for National Eugenics,- 

University of Lonc^n, Maf^h li. 


The Radio-Elements and the Periodic Law. 

In his letter in Nature of March 20 Mr. Soddy 
slates that “granting the possibility of the existence 
of groups of elements with identical chemical proper- 
ties and spectra, the only known direct manner in 
which the existence of the members of these groups 
could be separately recognised is radio-active 
evidence.” 1 should like to .suggest that <|nother 
possible method of distinguishing such elenlents is 
provided by their characteristic jCradiation. Accord- 
ing to Rutherford, the y-radiation emitted by a radio- 
active element is identical with its characteristic X- 
radiation ; is the y-radiation of thorium D i(^ntical 
with the characteristic X-radiation of thallium, Or the 
y-radiation of radium D with the’ charactteristic X- 
radiation of lead? From such experimental results 
as I can di.scover after a brief search, it would appear 
that the answer to this questicM is in the negative. 

It seems probable that a difference rpight exist be- 
tween the characteristic X-radiations of elements 
chemically identical, for the properties of that, radia- 
tion, like the radio-active prdperties, are probably de- 
termined by the fixed electrons, forming part of the 
permanent structure of the atom, since ‘'both sets of 
properties are independent of chemical combination ; 
on the other hand, the ch^pmical properties are prob- 
ably determined by the’ valency electrons .which are 
readily detached from the atom. If chemically wn- 
tical elements have the same spectra, it would appear 
that the spectra are also determined by the valency 
electrons, a conclusion contrary to that involved in 
Stark’s theory of the origin of spectra 

"Norman R. CAfJtpmtX. 

Leeds, March 23. 

The Ooeurrence ot the Arof^liMiellidr Protoifrlhiei an tita 
South Coast of England. : 

The discovery of thcnpres^ce' of the Archlahnclid, 
jProtodrilus, on the English . coast is interesting 
fact inasmuch, as it ^tends the known aomain of a 
genus of an archaic j||pup of animals, and also adds 
a valuable animal to our records. So far as is known 
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api)cars to inhabit only the.Europeai) really invisible while, the .tielescope ;bHt 

n taken in the Black Sea, the Mediter^^ by hnpartir|g to it a 


ProtodriJus j 

S2:?, .''rAi5Xi"in's. nS ai'su; ' Kprs' »:& m wm t, 

teu^ on the French side of the Straits of Dover, see the bail drop, although I was certain tt , had 
Protciirilus was found on March 2 in a small bay. just really dropped until a second , or so afterwardSj owing 
outside and to the^ast of Plymouth Sound. .On to the great faintness of the image observed. ; 
March ii the spot was again visited,- and a large ’ « .1 recollected then that, often, in sipirl^r. conditjpns 
number of specimens, more than a hundred, gathered I of seeing, having picked the signal withpgt any dim- 
in about an hour. The animals were found almost, culty •mhiU sweeping"' for it. I had. ^led to see it 
at the high-water mark among stones and gravel at a, , afterwards, and up the. attempt, thinking I Jiad 
point where a small stream of fresh water runs into been mistaken, or that the mist had bpeome thicker, 
the sea. I haye therefore no doubt as to this most curious and 

It is an interesting fact that the animals are j inexplicable fact: an indistinct object is Setty 
immersed at one period in practically fresh water, and seen in a slowly moving .telescope than in 
at another period in sea water ; samples of the water the same telescope when kept steady. There 
in which the animals were living takerf at low water must be a very interesting physiological property of 


during the neap and spring tides were found to have 
densities as indicated by a hydrometer of about 1001 
and 1-009 respectively ; while the density of a sample of 
sea water taken just outside’ the breakwater at Ply- 
mouth, estimated by the same instrument, was found 
to be about 1-025.* 

These specimens of Protodrilus are undoubtedly 
different from those previously taken at Ambleteuse 
and .Heligoland, but qjey resemble in some characters 
both the Mediterranean forms, Protodrilus flavocapi- 
tains, Uljanin, and Protodrilus spongioides, Pieran- 
toni. The former pf these species occurs in situations 
which are never covered by more than a few decimetres 
of water, while the latter is represented by only four 
specimens taken from fresh water. A fuller investiga- 
tion of the English specimens is being undertaken in 
order to compare them in more detail with the known 
species of this genus. 

The English Protodrilus were living in the situation 
described above along with Gammarus marinus, 
an Oligoch^te and Gunda {Procerodes) ulvae; the 
latter erf those species was first taken in this spot in 
great numbers two years ago, and does not appear 
to have been recorded previously on the English coast. 

J. H. Orton. 

The Laboratory, Citadel Hill, Plymouth. 


On the Gain of Definition obtained by Moving a 
Telescope. 

The following is an account of a very singular fact 


the eye involved in producing this result, which is 
quite in opposition with what one would naturally 
expect. Perhaps some of your readers have noticed 
something similar, and could throw a little light on 
this mysterious phenomenon. 

M. E. J. Gheury. 

Woolwich Polytechnic, March 15. 


Four-horned Sheep. 

Mr. Ritchie’s note on four-horned sheep in Nature 
of March 6 is interesting, but I am inclined to doubt 
whether there ever was, in .Scotland or any other 
country, a breed in which four horns are normal. 
No doubt it is possible to fix this character in the 
male -sex by careful selection, as has been done by 
some breeders of the spotted or Barbary sheep (some- 
times called Spanish, Syrian, or Zulu sheep) ; but even 
these have not succeeded in fixing the character in the 
female sex. I have evidence, fn the shape of specimens 
or photographs, of the existence of four-horned sheep 
in^ North and South Africa, Mongolia, China, the 
Himalayas, Baluchistan, and Chile. The Iceland 
breed was supposed to be four-horned, and no doubt 
four-horned examples were often found amongst them, 
a specimen I have being precisely similar in type to 
an abnormally four-horned Shetland. 

My own experience of four-horned#rams is that in 
most cases the lower horns, and in some cases the 
upper also, require to be cut at some time in their 
life to prevent them from growing into the cheek. 


which came recently under my notice, and for the or below the jaw, so that the animal cannot graze 
explanation of whicf, I am absolutely at a loss. I .^nd this no doubt would have a tendency to eliminate 

I am in the habit of rating my chronometer by the four-horned rams where not specially selected 


rating my 

means of the time-balh dropped at the Greenwich 
Royal Observatory, about 3i miles away, a signal 
which I obseive in a small hand telescope. 

On March ii, the weather being misty, I failed to 
pick the signal post, although I knew exactly where 
lit Vas, and had- placed the telescope exactly in the 
right' direction. L moved the telescope a little, think- 
ing I had displaced it in putting* my eye to the, eye- 
piece, and I immediately saw, very dimly, the dome 
of the observatory, and the signal, with the ball at 
half-mast, and noticed that they , were in the centre 
of the field' all the time. As soon as I steadied the 
telescope, however, they vanished . completely. ' They 
reappeared as soon as I began. to “sweep” for them, 
but. reinained discernible, only while, the motion lasteftr' 
I repeated the experiment several times ; the signal 

.1 IT. Pteranlpni; “ Fiiuna und Flora d«s Got fes von Neapel.” * Vol. 
Proiodrilun. . 1908. , - . 

These yalu'es of density were madeat temperatures between 15" ana 17* 
C., and are to* be’ regarded as approximations .only to the 'absolute density:* 
0'< Mhe. water, in. which -the PrQtodi;ilus w^, living* wqyld be'cpnstantiy 
chnnsing, it was not considered worth wllKe to analyse accurately two 
random samples. 
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No instance is on record, so far as I know, of any 
wild sheep having more than two horns, neither have 
I seen any skull of domestic sheep in which there 
were more than four horn-cores, though five-, six-* 
and even eight-horned sheep have been recorded. 

H. J. Elwes. 

Colesborne Park, near Cheltenham, March 14. 

THE EXPERIMENTAL STUDY OF FLUID 
MOTIONP 

\ /f ANY attempts have been made to study tlif 
. motion of fluids past an obstacle by ex- 
j^nmental methods, and experiments made for 
this purpose may be divided roughly into two- 
classes : . 

(a) Those in which the fluid is made to flow 

Technical Report 

or ine AO vrsory Committee for Aeronautics for the year loii-ia and are 
reproduced with the permi.ssion of the Controller of h!m. Stationery Office. 
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the flow in both air and water 
being studied at velocities 
below the critical velocities 
of the channels used. 

A number of methods for 
indicating the direction of 
motion of the fluids have been 
tried, and, up to the present 
time, the best results have 
been obtained : 

I. In air, by allowing tobacco 
smoke to issue from a jet at 
the velocity of the surrounding 
nir stream, on the upstream 


through a channel past a model 
which is fixed in the channel. 

(h) Those in which the fluid 
is at rest in the channel, the 
model being moved relatively 
to the fluid and channel 
In both methods great ^^diffi- 
culties are met with if the 
velocity of flow be high, owing 
to the rapid movements of the 
fluid, but in the first method 
the fact, that in a channel the 
flow becomes turbulent when 
the critical velocity is reached 



Fic. 3.-“l.o\v vtlocily type of flow, Water. 



Fig. I. — Low velocity type of flow. Air. 



Fkj. a. — High velocity of flow. Air. 


side of the model under 
investigation. 

2. hi 

(a) By coating the model with 
conden.sed milk, which is washed 
ofl‘ into the eddying regions, 
making visible the movements 
of the fluid in those regions. 

(b) By introducing minute 
particles of oil (aniliij^e and 
toluene) of the same density 
as the surrounding water, the 
direction of motion of these 
particles being recorded photo- 


makes observation at high 
velocities almost impossible. 
'During the past two year^a 
search on • fluid motion ras 
been in progress at the Nat^nal 
Physical Laboratory, and a 
brief description of some of the 
experiments which have been 
described . in the report of the 
Advisory Committee for Aero- 
nautics may be of intejpst. 

The Teddington experiments 
have all been made in the 
flowing fluid ” type of channel, 
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Fig. 4.— High velocity type of flow. Water. 
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j;;-raphic!ally. It should be noted 
that these photographs, which 
are short-time exposures, indicate 
not (jnly the direction of motion 
in any region, but also the velocity 
of motion, which is obtained from 
measurement of the length of 
the lines, comparison being made 
with the length of the lines in 
the open channel where the 
velocity is known. 

Some examples of the results ^ 
obtained are shown in the accom- 
panying* photographs, which are 
taken from the report of the 7.— Do Huviiiand Mr^^. 

plate in water (by *0iethods 2 |>j 
and [h]). Fig 7 shows the flow 
past a strut in water (by method 
2 fb]). Fig. 8 shows the dead 
region which exists, even at low 
velocities, at the tail of an airship 
model. 

The last figure is of some 
^interest, a^ it has been found 
that where a dead region exists 
at the tail of a fish-form model, 
the resistance of the model is not 
appreciably affected by the shape 
of the tail within this region, 
F)g. s.-Flat plate. " " ^‘nd SO long as the tail is 




Advisory Committee for 
Aeronautics, 1911-12. 

Figs. I and 2 show the 
flow past an inclined 
square plate in air at two 
different velocities (by 
method i). Figs. 3 and 
4 shdW the same types of 
flow in water (by. method 
2 [«]). Figs. 5 and 6 

show the flow past a 



Kig. 8. -Dead legion at ihe tail of an airship model. 



’sufficiently blunt to cause the 
formation of “ dead air 
(as is usually the case in 
airships, aeroplane hulls, stru;ts, 
etc.f it is convenient for con- 
struQ||onal reasons to end the 
tail rather abruptly once th^E?^ 
boundary of the dead region has 
been passed. 

A dead region is always an 
indication «<>f high resistance, and 
is there^re undesirable. 

It is hoped that observation of 
the flow past models, together 
with resistance measurements. 
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will in the near future supply the data 
necessary to enable the designer of aircraft 
to construct fish-form bodies of low resistance 
and high efficiency. 

^ C. G. E. 

LIVINGSTONE AS A MAN OF SCIENCE. 

IVjOW, as in the year 1874, which followed his 
death, discussions are being carried on as 
to whether Livingstone was more a missionary 
df religion than a man of science or an enthusiastic 
and skilful geographer. Such contentions are a 
waste of argument. Livingstone ardently believed 
in the supreme value of Christian ethics and the 
power of undenominational, jj^asic Christianity to 
the bsfck^ard peoples to a happier condition 
of life; but to his broad mind — a mihd fifty years 
in advance of most of its contemporaries — reason- 
able religion and honest science were the sarqe 
thing. Most of the dogmas of his day — for which 
people were still being persecuted — he tacitly 
ignored as^ being either unprovablc or so little 
essential to ‘‘true religion and undefiled ’’♦as not 
to be worth discussion. 

If Livingstone had lived seventy years later, he 
would probably have sought for some science 
scholarship or endowment and have gone out in 
his religious search for knowledge as a layman, 
a layman of that most holy profession, the healer 
of disease. He had about him the making of 
' another Darwin. As it was, he chose the path 
of the missionary, and fortunately selected that 
missionary society (the London) which had already 
produced men like Campbell and Moffat, and which 
left with its agents singular freedom of movement 
and judgment. Consequently, he was able to 
enrich science with much material for the compre- 
hension of Africa, even when working as a mission- 
ary at a modest salary of lool. a year. 

Xo one has ever charged Livingstone with 
neglecting to do the work of this profession. He 
taught, he expounded, he translated, pleaded; 
and exercised a most potent influence for good 
over the minds of thousands of savages ; impress- 
ing their chiefs, moreover, so strongly with the 
worth of his character and the exemplar of his 
own hard-working, blameless life, that he really 
laid firm foundations for the Christian civilisation 
which has now laid hold on Bechuanaland. But 
from the moment of landing in South Africa he 
stored up all the observations he could put into 
wilting on the African flora, ^fauna, geology and 
native races. 

' A review of his work as a^ practical philanthro- 
l^st, a consul and a geographer has been already 
dealt with by various writers during the month 
which preceded the centenary celebrations. Per- 
haps the best and the most novel treatment of 
these aspects of Livingstone is that given in three 
articles by Mr. Ralph Durand in The African Mail. 
The British Medical Joi^rnal has published an 
sssay on the medical and surgical skill of Living- 
stone and his great ability in this profession, be- 
sides his anticipation of the modern treatment 
NO. 2265, VOL. 91] 


of malarial fever and the cogency of his researches 
Into tsetse-fly disease. To get an all-round view 
of the capacity of this remarkable man there only 
remains to be considered Ills quality in other 
branches of scientific research — philology, ethno- 
logy, zoology, botany, geology and meteorology. 

In about a year after arriving in South Africa 
he had mastered the Sechuana language and had 
acquired a vehicle for conversation with the tribes 
■ between the Orange River and the LTpper Zambezi, 
the Limpopo and Lake Ngami ; for many of the 
Hiishmcii could speak some Sechuana dialect, and 
the conquests of the Makalolo (a Basuto Jtribe) had 
carried the SiH'huana tongue northwards almost 
to the verge of the Congo basin. But Living- 
I stone, appreciating the great interest which the 
Bantu language-family possessed for philologists, 

. busily collected vocabularies of the still little- 
known langtiages of Ngamiland and the westerfi 
Zambezi ; and though these are either stored at 
the Grey Library at Capetown or lost, they .served 
the purposes of Dr. W. I. Bleek in assisting him 
to compose his unfinished “Comparative Grammar 
of the South Africati Languages.” Ethnology 
j owes a great debt to David Livingstone. It is 
impossible to write on the races of South Africa 
without quoting from his stores of information — 
information which is exact, unemotional, graphic 
j and discerning. He wrote on the Stone Age in 
I Central Africa before anyone had thought of such 
a period in negro culture ; op the ancientness of 
pottery among the Bantu ; on the domestic animals 
of south Central Africa ; on fragments of unwritten 
history and half-forgotten migrations; on the im- 
portance of the Pleiades as a measurer of the 
seasons in the eyes of the African agricultural folk; 
on the racial and cultural influence .of ancient 
Egypt on negroland. 

His notes on the life-history and habits of the 
lion, ratcl, giraffe, rhinoceros, buffalo, elephant, 
giant chimpanzi, baboon, hippopotamus, zebra, 
lechwe, situtunga, and the other striking mammals 
of southern and Central Africa, are strewn through 
his three published books, and have done good 
service in many a natural history book. No suc- 
ceeding naturalist traveller has called his informa- 
tion in question. Amongst his discoveries in zoo- 
logy were sexeral antelopes and the pygmy 
elephant of the Congo forests, “a small variety, 
only 5ft. 8 in. high, yet with tusks 6 ft. 8 in., in 
length.” (This form was only rediscovered by 
the Germans a few years ago.) Livingstone’s 
notes on birds, lizards, snakes and frogs are as 
good reading and as accurate as those on mam- 
mals. His observations on the part played in 
the economy of nature by the termites (which con- 
sume and cover with soil all dead timber) were 
subsequently confirmed and elaborated by the late 
Prof. Henry Drummond. 

Livingstone’s botanical collections and innumer- 
able botanical notes — more especially about the 
Zambezi an flora — are incorporated in the old and 
the new editions of the ” Flora of Tropical Africa.” 
His discovery of fossil Araucarias in the i^ocks 
of the Central Zambezi valley led him to guess 
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nt tHe ancien! connection between South Africa,^ 
Australia and South America. His sketch of the 
^(eolof^y of Central ^Africa, written in .1857, his 
description of the former plutonic activities of the 
south-west Tanganyika region, of the coal-bearing 
strata of the Ruvuma and west Nyasaland, and 
his hearsay reports of the gold and copper of 
Katanga have stood the test of time in their 
substantial accuracy. His meteorological records 
of the rainfall, temperature and climate of Central 
Africa still await publication. 

Indeed, it is possible that much of Livingstone’s 
scientific research work has never yet been pub- 
lished, and that when it is disinterred and printed 
we may find ourselves still further Indebted to this 
missionary-consiil-explorer for valuable informa- 
tion about the southern third of Africa. 

H. H. Johnston. ^ 

PLANT niSEASL'S AND INSECT PESTS. 

M ost of the investigations on this subject 
are carried out at agricultural research 
institutions and have for their primary object 
the discovery of« means for destroying the pest, 
rather than the elucidation of the relationship 
between the host and the parasite. Yet the latter 
problem must be of extraordinary interest, and 
we can only hope that the investigators will turn 
to it as soon as some of their pressing economic 
problems are solved. 

Of the British Colonial departments, the West 
Indian is among the most prolific in publications 
on these subjects. The papers are issued in the 
reports of the various schools and departments 
and in The West Indian Bulletin. No. 4, vol. xii., 
of this journal contains papers by H. A. Ballou, 

J. R. Bovell, and F. W. South on the use of ^ | 
entomogenous fungi in combating scale insects 
in Barbados, one of the most interesting methods 
of pitting one organism against another for the 
benefit of mankind. Fungi parasitic on the 
insects are cultivated and the spores distributed : 
they are then applied to the insects directly these ! 
appear on the tree. The authors are very hope- 
ful about the method; one, indeed, thinks it , 
may enable most of the insect pests to be kept | 
in check. 

The bud rot of the cocoa-nut palm, described 
by J. B. Rorer in another paper, is an interesting 
example of a bacterial disease of plants. The 
disease has l>een much studied in the United States 
by Johnston (Bull. 228, U. S. Dept, of Agriculture), 
who comes to the remarkable conclusion that it 
Is caused by Bacillus coli. 

The United States Department of Agriculture 
and the entomological laboratories of the various 
colleges are, however, by far the most active 
investigators of plant diseases and insect pests. 
From the department itself issues a con- 
tinuous stream of publications which we can- 
not pretend adequately to review. A. L. Quaintance 
has recently, in Circular 154, described the leaf | 
blister mite (Eriophyes pyri, Pagenstecher), one | 
of the smallest animals (they are not true insects) I 
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attacking horticultural crops. H. M. Russell, in 
Circular 151, deals, with the greenhouse thrips 
{Heliothrips haemorrhoidalis, Bouchd), which does 
considerable damage in attacking ornamental 
plants. E. S. Tucker, in Circular 152, describes 
the rice water-weevil {Lissorhoptrus simplex^ Say), 
the larvae of which feed on the roots of rice plants, 
while the adult weevils cause some harm by feed- 
ing on the rice leaves; altogether, this insect is 
regarded as the most serious enerpy of rice in the 
southern States. 

The Hawaiian Station has issued an account of 
Dr. Lyons’s investigation of the curious sugar- 
cane disease known as iliau, endemic in the island 
and not known el^where. He traces it to a 
fungus producing two types of fruiting bodies : a 
perfect form belonging to the genus Gnomohia 
and an imperfect form referable to the genus 
Mclanconiurn ; he proposes to call it Gnomonia 
I iHau. 

NOTES. 

The jtiirUh InLf'rnational Congress of Zoology now 
sitting at Monaco, under the presidency of ILS.H. 
the Prince of Monaco, was opened on Tuesday at the 
Oceanographical Museum. There arc seven sections 
and one subsection, as follows : — (i) Comparative . 
Anatomy and Physiology; (2) Cytology and General 
Embryology; (3) Systematic Zoology; (4) General 
Zoology, Pal^oxoology, and Zoogeography ; (5) 

Oceanographical Zoology and Plankton; (6) Applied 
i Zoology, Parasitology, and Museums; (7) Zoological 
j Nontenctatare ; subsection, Entomology. Every con- 
sideration for the convenience and comfort of mem- 
bers has been given. The sections meet in the 
Oceanographical Museum and Lyceum, close by. The 
common subject of conversation of members is con- 
cerning zoological nomenclature ; we learn that there 
have been several preliminary unofficial meetings, and 
that proposals are forthcoming which will probably 
result in a decision satisfactory to zoologists in 
general. The Prince of Monaco opened the proceed- 
ings on Tuesday at 6 p.m., after which there was a 
reception in the museum. The programme shows 
that there are many and interesting communications. 
British membership on the opening day exceeds 
eighty out of a total of 7^3* the largest yet 
recorded for any international zoological congress. 
There is, however, not a proportionate number of 
British communications; those on the list on Monday 
were by Prof. Elliot Smith, of Manchester; Prof. J. 
.Arthur Thomson, of Aberdeen; Dr. R. F. ScharfT, of 
Dublin ; Mr. E. Hall, of London ; Dr, E. J. O. 
Hartert, of Trtng; Dr. W. S. Bruce, of Edinburgh^* 
Dr. M. Annandale and Dr. B. L. Chandhuri, lj)f 
Calcutta; Dr. R. J. Anderson, of Galway; and Dr. 
Hornell, of Madras. Lord Walsingham will move an 
important resolution on zoological nomenclature, and 
among British members who are likely to take part 
in this discussion are Dr. S. F. Harmer and the Hon. 
Walter Rothschild. 

Exceptionally wild and stormy weather was ex- 
perienced over the south of England on Saturday, 
March 22. A severe thunderstorm occurred in the 
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southern counties in the afternoon, and this was fol- 
lowed by a brisk freshening of the wind, which 
developed during the evening to a violent gale. At 
6 p.m. the centre of the storm was over Cornwall, 
and by 7 a.m. on Sunday morning it had reached 
Berwick, the disturbance progressing at the rate of 
more than forty miles an hour. A velocity of sixty- 
three miles an hour was attained by the wind at Kew 
at 8.50 p.m., and at 10.35 fbe hourly velocity 

was sixty-five nj^iles an hour. On the"* south coast of 
-^ly^^Iand, where the greatest force of the gale was 
^pcrienccd, the wind attained the velocity of seventy 
to seventy-five miles an hour. The storm is probably 
the w'orst experienced for about the last eight years. 
Shortly before midnight the wind and sea carried 
about 200 yards of the pier at Worthing. Much 
damage was wrought at Bungalow Town, near 
Shorcham, and also at Hythc, in Kent. 

A SEVERE and destructive tornado occurred in the 
United States on the evening of Sunday, March 23. 
I'hc greatest damage was done at Omaha, Nebraska, 
where about 150 people are said to have been killed 
and many more injured. The tornado swept the 
central States, and damage is report(‘d from many 
places. Blocks of buildings were wrecked, and trains 
^re reported to have been torn from the rails. Fire 
occurred in the wake of the tornado, and the torrential 
rain which followed the storm helped materic^lly in 
extinguishing numerous conflagrations. The path 
travcTScd by the tornado is said to have been between 
200 and 350 yards wide. At Omaha the storm is 
reported to have demolished one hundred and fifty 
houses and eleven churches. A report f^orft Indiana- 
polis states that owing to heavy rains following the 
tornado, the rivers in the State have overflowed their 
banks, and it is feared that there will be the worst 
floods for years. Several towns are reported as sub- • 
merged. 

On Tuesday next, April i. Dr. A. Smith Wood- 
ward will begin a course of two lectures at the 
Royal Institution on recent discoveries of earjy man, 
and on Thursday, April 3, Dr. E. Frankland Arm- 
strong will begin a course of two lectures on (i) the 
bridge into life, (2) colour in flowers. The Friday 
evening discourse on April 4 will be delivered by Dr. 
J. J. Dobbie on the specffioscope in organic chem- 
istry, and on April ii by Mr. C. J. P. Cave, on the 
winds in the free air. 

The second circular of the International Geological 
.Congress, 1913, has recently been issued. A change 
irt the date of the sessions is notified : the meetings 
of the congress will begin at Toronto on Thursday, 
August 7, instead of August 21, previously an- 
%iounced, arid will terminate on August 14. The 
principal subject selected for discussion is “The Coal 
Resources of the World,” and following the excellent 
precedent of the Stockholm congress, a large mono- 
graph on this subject will be prepared. The response 
from all over the world has been so cordial that the 
committee hopes to have the two quarto volumes and 
folio atlas ready in time for the meetings. The price 
will be twenty dollars the set. Other topics to be 
discussed are (2) Differentiation in igneous mag- 
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mas; (3) the influence of depth on the character of 
metalliferous deposits ; (4) the origin and extent of the 
pre-Cambrian sedimentaries ; (5) the subdivisions, cor- 
relation, and terminology «f the pre-Cambrian; (6) 
to what extent was the Ice age broken by interglacial 
periods ? ; (7) the physical and faunal characteristics 
j of the Pala'ozoic seas, with reference to the value of 
the recurrence of seas in establishing geological 
systems. Authors of papers are specially invited to 
bring specimens to illustrate them, for which ample 
space will be provided, and the Department of Cus- 
toms will give facilities for their entry into Canada 
duty free. A magnificent scries of excursions has been 
planned, whicli will give an insight into the general 
geology, and particularly the glacial, pre-Cambrian, 
and economic geology of Canada. Twelve of these 
will take place before the congress ; ten short excur- 
sions will be hold during the congress* and nine after. 
The? first excursion starts from Montreal on July 13, 
;ind the longest of the post-congress excursions will 
reach Vancouver on September 22. Particulars may 
be obtained from the secretary of the congress, Vic- 
toria Museum, Ottawa, or from any geological society 
j or survey. ^ 

Much attention is now being paid to the archseo- 
logical remains in jersey. In Bulletin No. 3 for 1912 
of the Soci( 5 t 6 d ’Anthropologic de Paris^ Dr. Deyrolle 
and Capt. Mauger describe the excavation of the 
tumulus and dolmen known as Teste-du-fief, in the 
northern part of the island. The owner has wisely 
decided that, after being opened, the monument is to 
be, so far as possible, preserved for examination by 
visitors, in its original condition. Within the dolmen 
the remains of a man buried beside his horse were 
discovered. Close to the right hand of the corpse was 
a small clay vessel, and close by a collection of horse 
teeth. Further information regarding this important 
j discovery will be awaited with interest. 

We have received a copy of the first number of Der 
Fischerbote (Hamburg) for 1913, which contains much 
interesting information with regard to German 
fisheries, both in Europe and East Africa. 

A VERY interesting new generic type of side-necked 
(pleurodiran) tortoise from the Keuper, in the neigh- 
bourhood of Stuttgart, is described by Prof. O. Fraas 
in jahresheft Ver, vat. Naturk. Wiirtt., 1913, No. 80, 
under the name of Proterochersis robusta. Its pecu- 
liarity consists in the presence of two complete pairs 
of mesoplastral elements in the lower shell, which is 
believed to be a unique feature in the order. As a 
mesoplastron seems to be a primitive feature, its 
duplication appears to represent a still more archaic 
type. In vol. lx. of the “ Palseontographica ** (pp. 275- 
294) the same writer describes several new large 
labyrinthodonts from tfie Swabian Trias, one of which 
I is referred to Cyclotosaurus, based on Meyer’s Capita^ 

I saurus robustus, the genus also including the so-called 
Capitosaurus stantonensis, of the Warwickshire 
Keuper. 

The American Naturalist for February contains four 
addresses on organic and inorganic adaptation in 
nature, delivered at the Symposium on this subject, at 
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Cleveland on January 2, and a fifth on the fitness of 
the environment, being an inquiry into the biological 
significance of tlie properties. In the first Prof. May- 
field discusses adaptation through natural selection and 
orthogenesis, and in the second Prof. Livingston adap- 
tation ’^in the living and non-living, while in the third 
Prof. Parker considers adaptation in connection with 
animal reaction, and in the fourth Prof. Mathews 
reviews the subject from the point of view of the 
physiologist. As our. readers may wonder what is 
meant by non-living adaptation, it may be mentioned 
thatr Prof. Li ving|ton^ cites the case of pumice frag- 
ments in an inundation of the Colorado river. “ Had 
it not’ been fpr the floating adaptation, these pumice- 
pebbles would have suffered temporary extfhction in 
the form of subniergence, and would not have been able 

. . to gain dqj||inance ... in certain , . . beaches.* 

We have received a cop^ of the issue of February 7 
of an apparently new journal, published by the Cali- 
fornia Associated Societies for the Conservation of 
Wild Life at San Francisco, under the title of 
Western Wild Life Call. California, it seems, is one 
of th^ States in which wild-killed game is still per- 
mitted to be sold, and it is one of the main objects of 
the new venture to obtain the total prohibition of this 
branch of trade. Among the species or races of 
animals in infininent danger of extermination in Cali- 
fornia, even if some of them have not been already 
killed off, arc the wood-duck, the sharp-tailed duck, 
the prongbuck, two kinds of wapiti, the beaver, and 
the sea-elcphant. The fate which has already over- 
taken the passenger-pigeon is now threatening the 
band-tailed pigeon (Columba fasciata) in California, 
a species which has somewhat similar habits, and is 
now being slaughtered in enormous numbers. So 
urgent is the case that total prohibition for a period 
of at least five years, and subsequently an annual 
close season, arc deemed necessary. 

Apropos of the correspondence which we have 
recently had on “retinal shadows,*’ Mr. J. L. Her- 
rick writes suggesting an explanation of the twink- 
ling of distant lights. He has noticed at his home 
in Yonkers, New York, whore there are many street 
lamps at differcni distances, that only the more dis- 
tant lights twinkle, and he thinks that the occultation 
of the lights may be due to blood corpuscles in the 
retinal vessels. He applies the same explanation to 
the twinkling of stars. The latter phenomenon has • 
received many explanations, physical and physio- 
logical. With regard to the latter, the subject was 
brought to the notice of the Physiological Society 
some years ago by Dr. J. S. Haldane, and was dis- 
missed by the members. Several suggestions were 
advanced, amongst others tbat it was due to the 
pulse waves in the retinal vessels. No adequate proof 
of any of the physiological theories was brought for- 
ward, and it is doubtful whether any theory yet adduced 
amounts to more than a plausible hypothesis. 

A REPORT of the experiments carried out for the 
Durham County Council, on the feeding of dairy 
cows, has beiMi published in bulletin form (Offerton 
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ments include a conipari^on 01 soya caK(. \\uii aecoi*- 
ticated cotton cake, and Sudan dura with mai^e. In 
the former case sova cake ga\(*, if anything, slightly 
better results than cotton cake, and in the latter dura 
was shown to be equal in value as a food lo maize, 
and might profitably be adopted as a substitute in 
times of low prevailing prices. Other experiments 
with “ crowdy ” or watery foods as against concen- 
trated foods tind to show that, oiUthe whole, the 
quantity and quality of the milk are not affected. 
possible action of “crowdy” rations in maintainl^pf 
the flow of milk for a longer period than dry rations 
is indicated. » 

Dr. E. j. RussF.LL.and Mr. F. R. Petherbridge con* 
tribute a paper to the January number of the JoufflftF ^ 
of the Board of Agriculture on the sterilisation of the 
soil for glasshouse work. In continuation of earlier 
experiments on this interesting and complex problem, 
the authors have investigated the influence of heat ' 
and numerous antiseptics on the fertility of tomato, 
cucumber-, and vine-sick soils, and have accumulated 
sufficient evidence to show that one or other o{ the 
various modes of treatment might be distinctly useful 
to practical growers. The effects of treatment may be 
attributed, in general, to the following changes ; — (i) 
An increased bacterial activity with greater food pro- 
duction ; (2) the reduction in numbers or death of 
disease organisms ; (3) a modification of processes 
going on in the soil, so that certain unusual sub- 
stances are present which produce special effects on 
the plant. These lead to early maturity and greater 
yields of* tomatoes, early maturity in the case of 
cucumbers, and darker green and larger foliage and 
larger and brighter flowers with chrysanthemums. 

I The best results wore obtained in heated soils or those 
I treated with forma Idehydot pyridine, or the higher 
bases, collidine, hUidine, 

Mr. R. Kirkpatrick, after zealous travel, consider** 
able readings of recent geological literature, and pains- 
taking# observation, publishes a pamphlet entitled 
“The Nummulosphcre ’’ (Lamley and Co., London, 
1913). In this he attempts to resuscitate Eozoon by 
findino- structures of a discoidal nature common to it, 
to nummulites, and to almost ever\’ rock that he 
examines. The cxislenc® of these dis s in nummu- 
lites is held to prove that all these other materials, 
including igneous lavas and granites, are of organic 
origin. 

Students of the British Trias will find two papers 
of interest in the Proceedings of the Liverpool Geo- 
logical Society, vol. xi., part iii. (1912). Rev. C. E. 
Spicer (p. 201) ‘writes from personal conservations qf> 
“Present Trias Conditions in Australia,** and Sir 
T. H. Holland (p. 227) describes “The Origin of 
Desert .Salt Deposits,” laying special stress on the 
carrying of salt as fine dust by prevalent , winds across 
the plains of north-west India. The ” red marls ** of 
the Trias are regarded (p. 245) as oxidised representa- 
tives of the black muds stained by ferrous sulphide 
found in modern salt-lakes in desert lands. Reasons 
are given (p. 246) for regarding the wind-borne salt 
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a> insufficient to affict Prof. J. Joly’s use of the 
sodium in rivers and in the ocean as a measure of 
Ideological time. 

FrOxM an educational point of view, no work issued 
by the United States (Geological Survey has been more 
important than Professional Paper 71, by Mr. Bailey 
Willis, entitled “An Index to the Stratigraphy of 
North America” (1912). This m^fmoir of 894 pages 
is accompanied by a coloured geological map of North 
on the scale, of i : 5,000,000, which includes, 
Mexico,^ the United Stcites, and Canada, but 
America, the ■ West^y Indies, Greenland, and 
Hfelanq as ttcessori^s. ;We shoulrf** reepmmend the 
mounting of this map ott large folding sheets, after 
th^ excellent ny|^er of the Oxford ^all maps, so that 
whole or any of the four sections can be hung 
up as required. The paper is much more than an 
“iiiidex,” since the formations are described in detail, 
and the vien/'s of various authors as to their modes of 
deposition are freely quoted. Canada is thus repre- 
sented by her own authorities. The most striking 
features jon the map are the immense areas covered 
by Tertiary volcanic rocks in the western Cordillera, 
and, in contrast, the severe pre-Cambrian region of 
the north-east, beyond the folded Mesozoic strata of 
the Rocky Mountains. ^ 

In common with all other great earthquakes, the 
Messina earthquahte of December 28, 1908, wa^ fol- 
lowed by a largo number of after-shocks. A record 
of tl^e shocks felt at Messina was kept by Mr. G. 
Spadaro, then a student 'in the Nautical Institute in 
that city. During the last four days of i«9oS, eighty- 
seven shocks were felt, and during the following year 
862. The majority of these shocks were, as usual, 
very slight, but four (in December, 1908, and January, 
1909), were ruinous, and one (in July, 1909) almost 
disastrous. Dr. Agamennone points out (in the 
Rirlsta di Astronomia, Sic,, for last November) that the 
distribution of these shocks in time does not follow 
the simple law which, according to Prof. Omori, 
governs the decline in frequency of Japanese aftcr- 
ffiocks, namely yz=k/(x-i-h), where y Js the number 
:)f shocks in a given interval at time x, and h and k 
ire constants^ for the monthly number is greatest in 
darch, 1909, and shows an increase in frequency 
awards the end of that year. 

In the Revue gindrale des Sciences for February 28 1 
Vof. H. Devaux, of the University of Bordeaux, gives | 
rdsumd of his researches on the properties of thin 
lyers of oil spread on the surfaces of water and mer- 
iiry, a subject on which he has published a number 
f papers during the last ten years. It appears that 
Lie least thickness of oil which produces an appre- 
able effect on the surface tension of either water or 
lercury is much less than has been supposed. If a 
Im of oil the thickness of which is known from its 
^lume and area, is gradually thinned by increasS of 
s area, the surface tension of the surface it covers 
as the value appropriate to oil until the thickness of 
le film, 1*10 X 10*"^ centimetre, is less than the mean 
ameter of an oil molecule, i i3x io“^ centimetre, as 
termined by M. Perrin’s method. Below this thick- 
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iie.s.s the film, of oil does not affect the surface tension 
of oil her water or mercury. 

I 7 'he February number of the Journal of the Institu- 
tion of Electrical Engineers contains the lecture^ on 
permanent magnets which Prof. Silvanus P. Thomp- 
son delivered at the meeting of the institution at 
Glasgow last year. It occupies more than sixty pages, 
gives a complete account of present-day knowledge on 
the subject, and points ou^ direction^ in which further 
research is necessary. The * 
most powerful and pertnanem. ,9? 
steels with about ‘6 cent.'bfjj 
cent, of carborij^aiwi hbye' 
large. ■ After . ' lor^Uig 
ture as possible : the 
to 900® C., cooled to 7SPr;*';J 

for a time, and theri cboled- 
is a repetition of this proc((i^s dow|i 
which temperature the magirete are . , 

brine 20® C. Maturing is done b^^TOUIog' Ab nwq 
nets for ten or twelve hours. Majjneti^affert 
effected by an electromagnet, and there ie some adVAC 
tage in a few reversals. For extreme 
magnetisation may be reduced by 5 or b; 

subjecting the magnets to demagnetising fbrees- Tfe 
paper includes a bibliography which’ wilf prpye o 
I great use to future workers in this' field. 

Mr. H. G. Seager, of Colwyn Bay, ]^;devr$ed an 
“automatic control” for aeroplanes, which appears 
well suited for the purpose of extricating an aviatoi^ 
from the difficulties in which he is plated by a sudden 
change of the conditions of either longitudinal or 
lateral equilibrium, such as that due to a gist of wind 
or a stoppage of the engines. It is perhaps not suffi- 
ciently realised thdt the initial effect of Jhe latter 
cause is exactly represented by impressing on the 
machine a wrench equal and opposite to that of the 
propeller in steady motion, and, if the propellj^ is 
much below the centre of gravity the result will be 
to turn the whole machine round until the air strikes 
on the top of the planes and sends the aeroplane to 
t arth. Mr. Seager employs a pendulum, so arranged 
that any finite displacement exceeding a certain limit 
operates one or more air valves controlling pneumatic 
motors, and these displace the controls through a finite 
distance proportional to the number of valves operated 
on, this number depending again on the displacement 
of the pendulum. The arrangement has the obvious 
advantage that the pendulum oscillations can be 
damped out by friction, so that the apparatus can be 
adapted to an inherently stable aeroplane without 
interfering with its motion or control except in the 
case of large disturbances. 

In “ Untersuchungen fiber die Gezeiten der feste 
Erde und die hypbfhetische Magmaschicht,” a recent 
publication of the Geodetic Institute at Potsdam, Dr. 

W. Schweydar has made a very important contribu- 
tion to the investigation ill to the nature of the earth’s 
interior. His discussion of a long series of horizontal 
pendulum experiments throws considerable light on 
the outstanding difference between the coefficient of 
rigidity for th^ earth indicated by the Chandler motion 
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of the pole and that given by tidal terms of long an idea which, through lack of capital or initiative, 
period. Consideration of the effects of ocean tides he is unable to work out to fruition, he at once has 
(discussed according to the dynamical theory) upon the assistance of the State pottery to test, and, if 
the semi-diurnal deformation of the solid earth gives necessary, to evolve that idea, whereas in England 
the* value for the rigidity of the earth as being two brains can only be utilised apparently to the accom- 
or three times that of steel. This value is of the same paniment of capital and risk.” 


order as is required to account for the observed 
wandering of the pole, and also for the diurnal tide 
in the solid earth. Dr. Schweydar does not set much 
store by Dr. Hecker’s differing results for the values 
of the east- west and the north-south elasticity, and he 
gives reasons for not accepting the explanations 
offered by Meeker and Lallcmand. On one other 
d<‘batable point of much importance fir. Schweydar’s 
results will be read with much interest. If the earth 
is to be regarded as consisting of an clastic core, a 
viscous laver, and a rind, then he decides that this 
viscous layer cannot be supposed to be of the fluidity 
of molten metal, but must be regarded as to all prac- 
tical purposes solid. It need scarcely be stated here 
that this was the view reached on quite other grounds 
by the late Sir George Darwin. 

In two papers published in the Atft R. Accad, LtnC’ci 
(vol. xxxi., ii., pp. 740 and 803) Profs. R. Nasini and 
C. Porlojjza describe the discovery for the first time 
of ozone in a natural water, and discuss the possible 
n^asons for its presence therein. The water is that 
of Le Bagnoje of Santa Fiona, in Monte Amiata, and 
the ozone is not a transitory but a permanent and 
normal constituent, imparting a distinct odour to the 
wat(‘r, and being present to the extent of about 
015 c.c. per litre. The water is not radio-active, and 
in default of other possible explanations, the view, is 
put forward that the presence of ozone is due to 
autoxidation of ferrous bicarbons^te, either per se or 
brought about by the action of the so-called iron- 
bacteria. The water of a spring at Bagnoli, Arci- 
dosso, also in the Monte Amiata district, possesses 
similar properties, but in a minor degree. Both these 
waters have locally a high therapeutic reputation, and 
the question arises whether this is due to the ozone 
which they contain. Further investigations will be 
made to decide this and other points as to which there 
is still some uncertainty. 

have received a copy of . the Transactions of the 
English Ceramic Society, part ii., session 1911-12, 
which, in addition to a number of papers of technical 
interest to potters, contains an account, which is of 
more general interest, of several of the principal 
pottery works on the Continent. In tne summer of 
U)i2 members of the Ceramic Society made a tour of 
inspection of ceramic w'orks in Holland, Germany, 
and Belgium, and a report of the visit, admirably 
illustrated by photographs, covers forty pages of the 
Transactions. The descriptions given of the Royal 
Berlin Porcelain Factory at Charlottenburg, founded 
jh'- Frederick the Great in 1763, and now* carried on 
^■ajljhe Prussian Govornmenjt, with 660 workmen, and 
Royal Porcelain Factory at Meissen, founded 
10, and now employing 800 hands, are of par- 
A KEPcnterest. The writer of the report expresses 
)urham Co.. no such institutions exist in England : — 
ows, has beer, should a manufacturing potter have 
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A MEMORIAL portrait of the late Capt. Scott in 
uniform has been published by Messrs. Maull and 
Fox, the proprietors of the copyright in the only photo- 
graphs of the explorer in full-dress uniform. The 
portrait, which is a photogravure, has been approvjpd 
by Lady Scott, and the publishers have undertali ^n 
to contribute an agreed proportion of the profits of 
the sale of the portrait to the National Fund which 
is being raised. The price of the portrait is 55. each, 
and copies can be obtained through* the usual . trade' 
channels, or from Messrs. Maull and Fox, 187 Picca- 
dilly, London, W., or Messrs. S. Hildesheimer and 
Co., Lid., 96 Clerkenwell Road, London. 

OCR ASTRONOMICAL COLUMN. 

Spectrum of the Pleiades Nebula. — Bulletin No. 55 
of the Lowell Observatory contains an interesting 
account of the results secured by Mr. Slipher in the 
photography of the spectrum of the nebula in the 
Pleiades. This nebula, as Mr. Slipher points out, 
would doubtless naturally be classed as a gaseous 
nebula since in its prominent characteristics it re- 
semj;)lcs more the great nebula in Orion, the typical 
gaseous nebula, than the more liumeroiis class of 
spiral nebuho. However, w'ith the 24-in. refractor of 
the Lowell Observatory he made an exposure of 
twenty-one hours, obtaining, as he states, a perfectly 
legible record. This spectrum was continuous and 
crossed by strong hydrogen lines, H0, Hy, Ii 5 , Fie, 
and I 1 C» and fainter helium lines, those at 4026, 4381, 
and 4472 (combined with 4481) being recognisable. 
No trace of any of the bright lines seen in the spectra 
of gaseous ncbuloe was found, but the spectrum re- 
sembled a copy of the brighter stars of the Pleiades. 
The result suggested that the spectrum might be due 
to light from Merope scattered and rellected by the 
large objective. Exposures on the nebula of Orion 
and of a region near Sirius, h'd him to conclude that 
”the nebula shines by light, the spectrum of which 
is a true copy of that of the neighbouring star Merope 
and of the otficr bright stars of the Pleiades.” It is 
^JiRK^'^sted then that the nebula is disintegrated matter 
similar to what we are acquainted with in our solar 
system, as in the rings of Saturn, comets, &c., and 
that it shines by reflected light. 

Chromospheric (Solar) Lines in the Spectrum of 
4 > Peksei. — An interesting paper by Mr. Paul W. 
Merril forms part of Lick Observatory Bulletirf 
No. 224. In the course of a survey of Class B star®, 
having bright hydrogen lines, the author has measured 
a number of lines, bright and dark, between AX434o 
and 6515 in spectrograms of this star, and connects 
these lines wifli “chromospheric” lines taken froj^r 
Young’s lists in FVost-Scheiner’s “Astronomical 
Spectroscopy.” It is to be regretted that the author 
has not employed a more recent authority. However, 
he ^considers the presence of “chromospheric” radia- 
tions in the stellar spectrum established. The star 
does not duplicate the solar chromosphere, for it Is 
stated that the phenomena presented by helium, mag- 
nesium, and sodium are anomalously at variance with 
the chromospheric spectrum. This paper extends and 
confirms, apparently unconsciously, the conclusion 
previously arrived at by Sir Norman Lockyer and 
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Mr. F. E. Baxandall (Proc. Roy. Soc., vol. Ixxiv., 
PP* 54^“55®> when many lines in the emission 

spectrum of M Centauri (also an Orion star with 
bright hydrogen lines) were found to agree in wave- 
length with enhanced iron lines. 

What Becomes of the Light of the Stars? — This 
question Prof. Very, of the Westwood Observatory, 
Mass., U.S.A., places before the readers of The Popu- 
lar Science Monthly, and proceeds to give an interest- 
ing answer in an essay, highly speculative in char- 
acter, developed in eighteen pages of the March num- 
ber. The author ably marshals a useful body of 
eddeiice tending to establish that there is a general 
al^orption of light by the ether. In this transforma- 
tion of energy he sees the genesis of matter, and 
in meteorites he finds the “appointed instruments’* 
whereby the nascent dust is collected “ into the germs 
nf future worlds,’’ By atomic disintegration like that 
ace^mpanying the degradation of radio-active elements 
the cosmogonic process is made reversible. 

It may be mentioned that in reference to the 
‘transient nebulosity,’’ which appeared around Nova 
Persei, the author states : “It was an electric pheno- 
menon, an exhibition of canal rays, or positive ions, 
:)n a grand scale,” and that to explain the high tem- 
lerature of the helium stars, he makes the hypothesis 
hat they “ contain an exceptional amount of pecu- 
iarly unstable elements.” 

. Publications of the Stkassburg University Ob- 
;ervatory. — The second part of vol. iv. of the Annalen 
ler Kaiserlichen Universitdts-Sternwartc in Strass- 
\uYg, published under the'^ direction of Dr. Bausch- 
hger, contains a large number of observation^ of 
louble stars, planets, satellites, and nebula;. The 
louble stars were observed with a 49-cm, refractor 
y Dr. Wirtz between 1902 and 1910, and the results 
re compared with those; obtained by other observers 
nd with the ephemeridos. The same observe^ is 
Iso responsible for the measures of the major planets 
nd their discussion, in which are given the diameters 
nd other measures, such as the dimensions of the 
lartian snowcaps, and the positions of the streifen 
n Jupiter; for the polar and equatorial diameters of 
;ie latter planet he finds the values 35 986^ ±0028" 
nd 38*254" ± 0030" respectively. 

Tide Tables. — From the Government Astronomer of 
few Zealand, Mr. C. E. Adams, wo have received a 
"port of the tide observations made at Auckland since 
December i, 1908. These have now been harmonic- 
lly analysed, and the results are given. There is 
iso an interesting description of a new tide gauge 
^signed by Mr. W. Ferguson, in which the recording 
incil is moved by a clock and the paper on which 
ie record is made is moved by the tide. The gauge 
as been running some months, and has given great 
itisfaction. 

From the Government Printing Bureau at Ottawa 
e have received copies of the tide tables for the 
anadian coast for 1913. The accompanying letter- 
•css contains many interesting facts concerning the 
:les on the Pacific coast. > 

Stars with Variable Radial Velocities. — Mr. 

H. Moore, of the D. C. Mills Expedition’s Observa- 
ry, Santiago, Chile, gives a list (L.O. Bulletin 224) 
nine stars of about 5 0 magnitude, having variable 
dial velocities. In the same bulletin Prof. W. W. 
ampbell gives observations showing that the radial 
locities of 5 Andromedae and Cephei respectively 
ry between — 1*8 km. and — io*8 km., and 4- 15*6 
id 4* 29*4. The latter also makes a correction re- 
irding the radial velocity of i Capricorni. In L.O. 
illetin 97 this was stated to be variable. The 
moval of some errors of reduction leaves the velocity j 
parently constant at 4- 12 km. per second. 
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TBE TEACHING OF MATHEMATICS.^ 

'['HE papers enumerated below complete those 
written for the recent International Congress of 
Mathematicians. They deal with secondary schools, 
girls* school, preparatory schools, the training of 
teachers, technical institutes, and universities. Earlier 
papers in the same seriesi^were described in Nature of 
March 14, 1912 (]>. 44), and of May 23 (p. 305). 

Secondary Schools, 

No. 20 is a judicial discussion oL “The Calculus 
as a School Subject.” Mr. Jackson states impartially 
the questions involved, some of which can only 
be settled by greater experience than we now possess. 
Some questions are already settled, e.g. that if the 
calculus is to I?e introduced time must be found by 
a reduction in the drill which now prevails in algebra 
and trigonometry, by a frank recognition that tangents 
to curves and varying velocities involve the ideas of 
the calculus with some knowledge of the concrete 
ment that follows from this recognition. It is also 
desirable that the pupil should come to the study of 
the calculus, and by giving these subjects the treat- 
matters to which its methods are applicable. Mr. 
Jackson appears to be unaware that it is useless to 
point out an imperfection of proof to pupils who 
cannot discover the imperfection for themselves; but 
his pedagogy is in general so good that we feel sure 
he does himself injustice in this apparent ignorance. 

Mr. Barnard (No. 22) frankly disapproves of the 
methods of teaching which have resultcij from Prof. 
Perry’s movement. He is all for thoroughness, and 
most of his article is taken up with a list of the 
blunders of text-books. We gather that he attributes 
these blunders to the new methods, a surprising view 
when we consider how few men educated in the new 
methods are old enough to write books. 

Our conclusion is different. Writers of text-books 
arc on the whole picked men, such as university 
professors and the ablest schoolmasters, and they are 
at present men trained on the old “thorough” 
methods; and if such blunders are possible for these 
picked men, it is indeed few of the schoolboys who 
are fit to profit by that training. 

1 Tlie Teaching of Mathematics in the United Kingdom. Special 
Kepurts on Educutiim Subjects. 

No. 18. “ Mathematics in the Education of Girls and Women." By Mis*^ 

E. R. Gwatkin, Miss Sara A. Bursiall and Mrs. Henry Sidgwick. Price 
2'</. 

No. ig. “Mathematics in Scotch Schools." By Prof. G. A. Gih.son, 
l*rice y/. 

No. ao. “The Calculus as a School Subject." By Mr. C. S. Jackson. 
Price i\</. 

No. ai. “The Relation of Mathematics to Engineering at Cambridge." 

By Prof. B. Hopkinson. Price 

No. 22. “ The Teaching of Algebra in Schools." By Mr. S. Barnard. 
Price ilfl. 

No. 23. “ Research and .\dvanrc .Study as a Training for Matiiematical 
Teachers.” By Prof. G. H. Bryan. Price tW. 

No. 24. “'I’he Teachinej of Mathematics in Erening Technical Institu- 
lons.” By Dr. W. K, Sumpner. Price xtf. • 

No. 25. “ The Undergraduate Course in Pass Mathematics, generally, 
and in relation to Economics and Statistics." By Prof. A. L. Bowley. 

* lice ihf. 

No. 26. “The Preliminary Mathematical Training of 'I’cchnical 
.Students." By Mr. P. Abbott. J*ricc 

No. 27. “The Training of Teachers of Mathematics." By Dr. T. P. 
Nunn. Price lA//. 

No. 28. “ Recent Changes in the Mathematical Tripo* at Cambridge." 
lly Mr. A. Berry. Price ihd. 

No. 29. “Mathematics in the Preparjjtory School," By Mr. K. 
Kitchener. Price ijr/. 

No. 30, “Course in Mathematics for Municipal Secondary Schools.” 

By Mr. L. M. Jones. Price 

No. 31. “Examinations for Mathematical .Scholarships at Oxford and 
Cambridge." By Mr. A. E. Jolliffe and Mr. G. H. Hardy. Price .ui. 

No. 32. “ Parallel Straight Lines and the Method of Direction.” By 
Mr. T. James Garstang. Price \d. 

No. 33. “ Practical Mathematics at Public Schools." By Prof. H. H. 
runicr, Mr, K.iC- Fawdry, Mr, A. W. Siddons, Mr, F. W. Sandcri^n, and 
\fr..G. M. Bell. Price tiL 

No. 34. “ Mathematical Exnminatton.s at Oxford." By Air. A. L. Dixon. 

'rice ^ * 

(London : Wyman and Sons, J.^t Edinburgh : Oliver and Boyd ; 
Dublin ; £. Ponsonby, Ltd.) 
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Even Chrystal blundered ; he is the only 
blunderer whose name is given by Mr. Barnard. 
Chrystal’s was the last and greatest attempt to do 
for algebra what Eudlid attempted for gepmetry, to 
build up' the whole structure on a f^w axioms the 
truth of which was obvious. As the result of his 
attempt Chrystal learned (and was always ready to 
admit) how impossible of attainment this ideal is, a 
conclusion which is to-day becoming gtmerally 
accepted. In the future, instead of trying to build 
mathematics up <jjn axioms which arc absolutely funda- 
mental and by reasoning which only a genius is fit to 
grasp, we shall use as the foundation properties which 
are intelligible to every boy, we shall assume the truth 
of , these whether obvious or not, and upon these we 
shall build the superstructure. The c|uestion of the 
soundness of the foundation is not a question 
for schoolboys, it is not even a question for the 
average university student, it is a question of meta- 
physics to be dealt with by the mathematical philo- 
sopher. 

No. 30 is an account by Mr. L. M. Jones of the 
work in a municipal secondary school. The course is 
good, and ends with the calculus. It includes here 
and there an on the value of which all would 

not agree, e.g. stocks and present value, solution of a 
quadratic by guessing factors, and the use of the 
straight line graph as introduction to graphs and the 
calculus. A souni opinion of Mr. Jones’s, which one 
w'ould like to see more widely adopted, is that the 
time spent in arithmetic on contracted methods is out 
of proportion ^o its value to the pupil, it being quicker 
and surer in most natural questions to use all the 
figures given than to contract. 

In No. 32 Mr. Garstang attempts to pile up a load 
of wickedness on the Board of Education. He charges 
Circular 71 1 with loose reasoning in the matter of 
parallels, and quotes many authorities to show that a 
rigorous development cannot be based on the method 
of direction. But the withers of the Board are un- 
wrung. It is the second and third stages of the 
Circular which deal with the systematic development 
of geometry ; the first stage, containing the passage 
which displeases Mr. Garstang, is not concerned with 
rigorous * development, but with the preliminary 
acquisition of the concepts of the subject. 

At Oundle (paper No. 33) the data for practical 
mathematics are supplied from “ the school shops, 
testing-rooms, and fields.” This is admirable, and the 
boys show a keenness about the results because of 
their contact with reality, a keenness milch greater 
than is aroUsed by questions which are only of 
academic interest to the pupils, however practical and 
important they may be fot men or for other boys. 
A difficult problem for schools less fortunately situated 
than Oundle is the invention of laboratory questioqg 
which have real interest and importance for the boys 
to whom they are set. 

No, 19 is a clear exposition by Prof. Gibson of 
mathematics in Scotch schools, which must have been 
of great value to members of the congress who were 
investigating such matters. 

^ Preparatory Schools, 

Paper No. 29 contains a pleasing sign of the times 
in the cooperation of public and preparatory . school- 
masters. In former years a preparatory school had 
to prepare boys for a great variety of scholarship 
examinations, and a public school to continue the 
educajyion of boys taught on a great variety of plans. 
To obviate the consequent difficiilties, representatives 
of the He^masters* Conference and the Association 
of Preparafory Schools have drawn up a syllabus for 
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a boy’s education in mathematics from nine to six- 
teen. This syllabus is pow pretty widely used; it 
also bears witness to the advance made in recent 
years in the teaching of the subject. 

Training of Teachers. \ 

\t\ No. 27 Dr. Nunn discusses the training of 
teachers of mathematics. Perhaps the most interest- 
ing part of his paper is his excellent syllabus of 
mathematical studies. The first part of the syllabus 
is compulsory, and includes numerical trigonometry 
and the ideas of the calculus. It is arranged 
the object of giving a clear consciousness of math^ 
matical conceptions. The logical proofs of these con- 
ceptions belongs to the second part^ which is optional. 

^ The introduction to the calculus is made on historical 
lines, on which lines it is interesting to note that 
' integration preceded differentiation. f 

One would like to sec logarithms also follow the 
historical order, and introduced in Napier’s way, with- 
out any consideration of indices. Dr. Nunn’s method 
compels the treatment of negative and practical in- 
dices in part i., for which they are too difficult. But 
it is perhaps ungenerous to criticise a detail in a 
scheme drawn on such broad and statesmanlike lines. 

Technical Institutions. 

Nos. 24 and 26. — Most teachers of mathematics 
have their pupils at their mercy. In evening technical 
I institutions we meet a new type, t)ie youth who must 
I be persuaded to come in.^^It is interesting and im- 
I portsgit that while mathematics treated in abstract 
: way deters him, the subject treated in connection with 
! (and arising out of) concrete problems related to the 
boy’s work not only persuades him to comg in, but 
, often gives him such an interest that he goes on with 
I the abstract; study. 

Mr. Abibott also contributes the valuable suggestion 
that each locality should have an advisory committee 
composed of teachers of elementary schools, evening 
continuation schools, secondary schools, and technical 
schools, for the coordination of th^ work of these 
schools in regard to the preliminary training of tech- 
nical students. 

Dr. Sumpner and Mr. Abbott agree in the statement 
that students who come from elementary schools re- 
quire much training in accuracy. There is clearly still 
room for reform in the mathematical teaching of these 
I schools, when it is still necessary to recommend the 
I abandonment of “discount, stocks and shares, H.C.F. 
and L.C.M., 8:c.’ 

Universities. 

In Nos. 21, 23, 25, 28, 31, 34, we have the view% 
of the universities. Various changes are advocated, 
a reduction of the degree of analytical skill now re- 
I quired, an extension of the range of mathematical 
studies, closer connection with other subjects, more 
regard for after-careers, encouragement of original 
i^search. Recent reforms in school mathematics 
sometimes meet with approval, sometimes with dis- 
approval. Oxford and Cambridge are working, in^^^ 
their examination regulations, towlitrds a greater rangi^ 
and Jess analytical skill; Cambridge also towards 
meeting^he needs of students of physics and engineer- 
ing. 

^ Prof. Bryan deplores the indifference of the prac- 
tical man to the value of mathematics. Of this in- 
difference there is no doubt, or of the fact that the 
practical man frequently meets a problem in which 
the matheniatician could help him, .The engineer has 
an outfit of mathematical tools sufficient for his 
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ordinary needs, but at times he meets a problem for 
which his tools arc useless. He may then spend 
thousands of pounds on the determination of some 
point which the mathematician could have settled for 
a five-pound note. Instead# of collaborating, the 
practical man and the mathematician scorn one 
another with an equal scorn, and indulge in 
pricks when they happen to meet. It seems to'^s 
that it is for the mathematicians, ^ho are seeking 
admission into the practical man ’l^sphere, to hold 
out the olive branch, to gp to him and say : — Yes, 
we have often given you reason for thinking us fools. 
Blit y e think we can really help you this time. Only 
I^^s try; if we fail, you are no worse off than 
before.” 

Education of Girls and Women, 

No. x8 contains three papers by Miss Gwatkin, 
Miss Burstall, and Mrs. Sidgwick. Miss Gwatkin 
give? an effective statement of the advantages to be 
gained by a girl from the study of 'mathematics. We 
fear, however, that these advantages can only be 
attained by exceptional girls, and that for the average 
girl it is an attempt to turn a good girl into an 
inferior boy, to implant masculine virtues iq place of 
developing the feminine ones. We could wish* that 
Miss> Gwatkin had supplemented her statement by an 
estimate of the relative ad#intages to the girl of 
mathematics and of possible alternative studies. 

In the same paper Miss Burstall shows, in a his- 
torical sketch, the chance wind , by which mathematics 
was introduced as a necessary element in the secondary 
education of girls, #and then proceeds to inquire how 
far it is appropriate there. She is in general agree- 
ment with the present tendency to give an occupa- 
tional turn to school studies, and points out how little 
connection mathematics has with the life of the bulk 
of women. 

Miss Burstall divides girls into three classes. At 
one end of the scale is the small number* with £f real 
taste for mathematics. For these the subject is an 
admirable training, provided the danger of ‘‘narrow- 
ness, hardness, ossification,” is avoided by requiring 
a. concurrent training in English literature or some 
other literary subject. 

At the other end of thill scale come a numfipr of 
girls who cannot do mathematics at all, or only with 
an enormous expenditure of energy. The teaching of 
these she compares to the laboratory manufacture of 
diamonds, the cost of production being quite out of 
proportion to the value o&the resulting article. 

^ Between these two extremes lie the bulk of the girls. 
For them mathematical training has value, but the 
same attainment must not be expected of them as of 
boys. The importance of other subjects and the girPs 
total energy-supply have to be considered. They 
should study mathematics for two or three years and 
get what value they can from the study, but the assess- 
ment of results by examination should not be forced 
on every girl. In school-leaving and college-admission 
'examinations the necessary guarantee of austere intel- 
lectual effort can be secured by making Latin or an 
.appropriate treatment of Harmony alternative with 
mathematics. 

^ In a short and eloquent paper on university mathe- 
for women, Mrs. Sidgwick maintains that 
‘‘there is no need to consider the case of women 
separately from that of men,” and that while “in 
planning a scheme of general education regard must 
be had to the probable future work of the learners, 
a subject which is studied not for its own sake, but 
because it is useful for something else, is almost 
always degraded in the process, and loses much of its 
educational value,” % David Beveridgk Mair. 
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THE RUSTING OF IRON.^ 

I N the October issue of the Chemical Soci^ety’s 
Journal, Mr. Bertram Lambert describes a second 
series ojLexperiments on the rusting of iron. In these 
experiments it is shown spectroscopic examination 
that carbon dioxide was actually present under the 
conditions used previously. Elaborate care was there- 
fore taken to remove this, by heating as much as 
possible of the apparatus, whilst maintaining a high 
vacuum, and (during scinie of the successive heatings) 
cooling an attached tube in liquid air. The spectro- 
scopic indications of carbon dioxide disappeared after 
the first of eight successive heatings, but no change 
was noticed in the readiness with which commercial 
iron rusted in ^ic apparatus when purified oxygen and 
purified water were admitted. The author maintains, 
therefore, that these substances are capable of bring- 
ing about rusting in the absence of any trace of 
carbonic or other acid. The contrast between these 
results and those observed by Moody and by Friend is 
attributed to “passivity” induced in the metal in the 
one case by treatment with chromic acid (as suggested 
by Tilden), and in the other case by treatment with 
caustic soda (as suggested recently by Dunstan and 
Hill). This passivity must evidently be supposed to be 
permanent during many months of contact with air 
and water, but to be destroyed immediately by the 
merest trace of carbonic acid or by ^ontact with^ glass. 

An interesting account is given of the properties of 
pure iron as prepared by the methods previously 
described by the author, in which ferric nitrate is 
obtained so perfectly free from manganese that it no 
longer shows the violet colour which usually char- 
acterises the salt, and is then decomposed in iridium 
vessels, so as to avoid all risk of contamination with 
platinuiii. The metal so prepared is permanently 
resistant to rusting, even in contact with common air 
and common water. It does not dissolve ^ in cpld 
dilute sulphuric and nitric acids, but dissolves readily 
when the acids are heated. Hydrochloric acid dis- 
solve s the metal even in the cold. A similar contrast 
is noticed in the behaviour of the salts ; the metal does 
not rust when exposed to air in presence, of sodium, 
potassium, or ammonium ^sulphate or nilifate, but 
undergoes corrosion in a few hours when .transferred 
to a normal solution of one of the chlorides. Again» 
pure iron will withstand the action of a saturated solu- 
tion of copper sulphate or copper nitrate at the 
ordinary temperature for an indefinite time, without 
losing any of its lustre and without any perceptible 
trace of copper being deposited ; but if a ^concentrated 
solution of copper chloride is used, the^iron. becomes 
coated with copper immediately it is put into the 
solution, and, within a few minutes, the iron all dis- 
appears, and only finely divided copper remains. The 
behaviour of the pure metal is here very similar to 
that of commercial aluminium, 
i The resistance of the purified metal to corrosion 
j and to dissolution is probably due to the homogeneity 
of its surface, since if* this is destroyed by pressing 
the metal with an agate pestle in an agate mortar 
the metal begins 'to corrode in less than an hour, rust, 
being deposited on the unpressed parts of the metal 
whilst the pressed parts remai^ibright. In the samei 
way copper is deposited on the iron if it is pressed in 
an agate mortar before being put into a solution of 
copper sulphate, or if it is pressed with a quartz rod 
while under the copper sulphate solution. 

As a rule iron which will not rust will not deposit 
copper from the su%hate, and conversely; bijt Jn one 

1 See Nature. 1911, vol. Ixxxvi., p. 
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case an interesting exception was observed. A piece 
of iron which had not rusted on long exposure to the 
action of air and water was placed in a strong solution 
of copper nitrate; after some time beautiful crystals 
of copper were deposited on parts of the whilst 

other parts remained quite unaffected. * 


SOUTHERN HEMISPHERE SEASONAL 
CORRELATIONS. 

T he first of a proposed series of articles on this 
important subject by Mr. R. C. Mossman, of 
the Argentine Meteorological Office, appears in 
Symons's Meteorological Magazine for February. Not- 
withstanding the great labour involved in this kind 
of research, it has re«**eived increasing attention from 
leading meteorologists during recent years. Mr. 
Mossman has collected a large mass of material re- 
lating to the climate of South America, which is now 
available for testing whether the sequences of weather 
in that continent “show as pronounced resemblances 
or contrasts, when compared with data from other 
regions, as do those in the northern hemisphere.** 
The inquiry now in question refers to the relation 
between the Nile flood and the winter rainfidl of 
Santiago (Chile). The data used for the Nile floods 
are the percentage values for the years 1869-1906, 
published by Captain Lyons in “Rains of the Nile,** 
1906, and, for raitifall, the percentage values at San- 
tiago for May-August of the same years. When 
plotted^ on a diagram, it is seen that, on the whole, 
there is a strongly pronounced opposition between 
the two sets of values. The author points out that 
the winter rainfall of Santiago, in common with 
other stations between 32® and 39® S., varies with 
the position of the South Pacific high-pressure area. 

The Chilean Meteorological Office has recently sup- 
plied a complete set of instruments to Juan Fernandez, 
and the island is in radiographic communication with 
the mainland. This, with observations from a new 
station on Easter Island (27® S., loq® W.), should, 
Mr. Mossman thinks, afford useful information re- 
garding the seasonal relations of the South Atlantic 
and South Pacific anticyclonic belts, and later 
on, when these data are* compared with those at St. 
Helena, there is little doubt that the chain linking 
up the rainfall of Abyssinia with the Antarctic circula- 
tion will be complete. Captain Lyons has shown 
that the height of the Nile flood is dependent on the 
June to September rainfall in Abyssinia. 


SOME METHODS OF MAGNIFYING FEEBLE 
SIGNALLING CURRENTSA 

'T'ELEGRAPHY over long submarine cables is con- 
tinually on the increase, and I think it may be 
brought forward as a fairly accurate statement that 
the number of messages sent double? itself every ten 
years. It is therefore impontant that, besides the 
increase in the number of the cables laid down each 
year, means should be devised to increase the carrying 
power. 

The instruments which I have invented and am 
about to describe were designed primarily for cable 
work, but they are equally applicable to recording 
many other kinds of signalling impulses. 

For good reasons, recording by photographic means 
is objected to by nearly every telegraphist. If the 
photographic method were perm^ible, great advances 
in speed would be available, but it is important that 

' T)iscouri(e delivered at the Eighth Evhihition of Apparatus, held by the 
Physical .Society on December 17, iQia, by«Mr. S. G. Brown. 
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the record should be of a simple, cheap, and Kmme- 
diate nature. , . _ . 

Lord Kelvin invented the siphon recorder in 1867 
— that is, about forty-five years ago; he de.signed it 
so carefully that no iiftprovement in its sensitiveness 
has been brought about until now. 

% Short Siphon Recorder. 

In siphon retarders of the moving-coil type what 
has to be done consists of — j . ^ 

1) Overcoming the inertia of the coil and^ siphon. 

2) Overcoming the back E.M.F. of the coil. 

^3) Overcoming the control of the suspension's. 

(^) Overcoming the friction of air, suspensions, d:td 

inking. 

As the siphon has to return to zero in a certain 
time after the current in the coil ceases, it is^ neces- 
sary for the coil and siphon to have a definite fre- 
quency of oscillation depending on the speed 
signals. For submarine telegraphy this frequency 
lies between about 3 and 10 per second, and is ad- 
justed by varying the control on the coil. As the 
control necessary to give a certain natural period to 
the moving system is proportional to its moment of 
inertia, it follows that by reducing this inertia we 
reduce the forces required both to accelerate the coil 
and to overcome the c^trol. 

The ordinary siphon recorder employed is a siphon 
tube about 2 } in. long and from 8 to 12 mils in 



diameter. The moving coil consists of 500 turns of 
2-mil wire at a mean radius of § in. The coil and 
siphon are mounted on separate axes and are con- 
nected by silk fibres so that the angular movement of 
the siphon is about two to three times that of the coil. 
By reducing the length of the siphon to ^ in. and 
substituting a narrower coil it is possible greatly to 
increase the sensitiveness of the recorder. 

In order to make the inertia effects of the moving 
system a minimum, it is advisable to make them' 
equal for the coil and the siphon. Even a narrow 
coil of 300 turns has about 100 times more inertia 
than the siphon, so that it is necessary to move the 
siphon through Vioo times the angle moved by th^ 
coil. 

By reducing the number of turns oh the coil and 
increasing the field it is possible to reduce, the natural 
period for a given sensitiveness and back E.M.F. , but 
as the mass of the mountings and insulation of the 
coil only decrease slightly as the turns are 
reduced the gain is not very marked. In prao 
tice it is inadvisable to reduce the turns '^ on 
the coil below 50 or 100 turns, as with lower values 
the power required to overcome the friction of the 
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air and inking becomes too limited. This precludes 
the possibility of ^attaching the siphon directly to a 
coil of a few turns, and means of magnifying the 
motion of the coil ^d transmitting it to the siphon 
have to bef used. In this instrument (Fig. i) it is j 
accomplished by means of a fine fibre, E, which is ( 
kept in tension by flat springs at each end. The fibre 
is attached to an arm carried by the moving coil A, 
and to a vertical fibre, F, on the siphon suspension. 

'Ihe siphon is carried on an aluminium carrier to 
which a single central fibre is attached at the top 
and two parallel fibres, FF, 0 2 in. apart below. One 
leg of^ the siphon (Fig. 2) lies on the axis of the 
suMoision and dips into a small opening in a pipe 
exlfending from the ink-pot. This arm goes in be- 
tween the two vertical fibres, and as the opening 
in which the siphon dips is only a small one, theMnk 
level remains practically contstant, whether the reser- 
voir is full or not. The siphon turns round on the 
axf^ih which the leg lies, and this makes the drag 
between the moving siphon and the ink very much 
less than if the siphon cut across the surface of the 
ink. 

In order to produce an ink line on the paper with- 
out introducing friction, the siphon must not touch 
the paper even momentarily, and arrangements have 
been made to jerk the ink in fine drops on to the 


Trials with this instrument have shown an increase, 
of speed of 30 per cent, on the largest Atlantic cables. 

Thermoelectric Magnifying Relay, 

In this instrument (Fig. 3) the ^ power in the relay 
circuit is ‘generated by means of five thermo- junctions 
at different tepfiperatures. The heat is , supplied by 
. two little flames, CC,''and a very light thermopile, 
B, is suspended so as^ to swing in and out of the 
] flames, and is coupled to a moving coil through which 
I the received currents pass. 

The thermopiles consist of alternate junctions of 
platinum and platinum + 20 per cent, iridium, wires 
. being used of i mil diameter. The joints are made 
I'by twisting the ends of the two wires together and 
holding the jui|ctions in a Bunsen flame loi'ya short 
time. In this ^%ay a perfectly good and pertnanent 
joint is ensured. The wires are melted on to a f|i|ie 
glass tube about lo mils in diameter, and one con- 
nection is brought down inside the tube to the first 
junction and the other connection comes along the 
1 outside of the tube. 

For moving the thermopile in the flames similar 
I arrangements to those just described for the siphon 
! recorder are employed. Under the saddle which 
I carries the thermopile the two silk fibres are stretched, 

I and on to one of these the cross fibre which transmits 
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10 per second, the lag is inappreciable, but for ^con- 
siderably faster movements it becomes important. 

In duplex working when the sending current has 
to be balanced so as not to affect the receiver, quick, 
“jarry” movements are very difficult to eliminate, 
but the lag in the thermo instrument reduces these 
movements very considerably and is a valuable pro- 
perty. 

When the thermopile is in its central position and 
no current is flpwing both junctions are at a dull red 
heat, and when fully deflected one junction becomes 
bright rod and the opposite one is black or very faintly 



10 15 20 25 It 

Varrent through moving coil microamperes. 


red. In internyediate positions the current generated 
by the thermopile is nearly proportional to the deflec- 
tion. 

The curve (Fig. 4) was taken from a thermopile 
with seven junctions on each side. When the thermo- 







the current it sent through 
a resistax\ce of 4a oUm« (equal to Its own resistance') 

was 0-8 1 milliampere. With the natural period of the 
coil equal to 8-7 per second and a 480-ohm 480-turn 
coil, a current of 003 milliampere through the coil 
gave a current of 0*81 milliampere from the pile 
through an external resistance of 42 ojims. For 
slowly changing currents this corresponds to a mag- 
nification of power of about twenty-seven times, and, 
of course, this can be greatly increased by reducing 
the period of the coil. For quickly changing move- 
ments the power magnification is not so great, owing 
to the back E.M.F. of the coil. ^ 
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Trials of this instrument on an Aitlantic cable have 
shown an increase in speed of about 40 per cent. 

Mechanical Rel^^y, 

The instrument just described is a magnifying relpy 
— that is to say, it multiplies the impulses received 
in exact proportion to their strength. This form of 
relay is quite distinct from an ordinary make-and- 
, break relay, which delivers a constant current for any 
impulse over a certain strength. For very manV pux*- 
j poses it is c;.ssential that received impulses should be 
, magnified without altering their shape, and this can 
only ,Jj)e done by an instrument with v\^con- 
stant magnifying power. 

That this is the case in the thermo relay 
is shown by the diagram (Fig. 4), where 
the current supgjied to the coil and the cur- 
rent delivered by the thermo-junctions are 
plotted. Within the range of the instrument; 
the poihts lie on a straight line and repre- 
sent, in this:,^case, a constant magnification 
in current of about twenty-seven times. 

This property I will now illustrate in an 
entirely mechanical relay in which movements 
operated by very small forces are largely 
increased in strength without affecting their 
motion. The relay consists in principle of 
a rotating spindle around which arc wound 
one or more turns of a flexible cord. The 
spindle is revolving in such a direction as 
to pull away from the magnified forces and 
towards the small forces that control the 
movement. Suppose a heavy weight has to 
« be rai^d by a force of one-tenth of the 
amount, it will obviously be necessary to 
supply 90 per cent, additional energy, and 
this is supplied by; the motor driving the spindle; 
The magnification of force and energy depends on 
the* number of turns which the cord makes 
round the spindle and follows a compound interest 
law. 

In the model shown it will be seen that s 
large magnification of power can be easily 
obtained by very simple means. Thus I car 
move this 14 lb. weight rapidly up and down 
by pulling upon this silk nbro.. ^ 

Fig. 5 shows an application of the principle 
to cable work, in which the small forces 

operating the coil A are intensified sufPicienth 

to work the coarse relay arm R. The spindle 
rotates away from the relay arm R and to- 
. wards the coil, and produces a much greater 
14 tension in the fibres t than in s. When the 

I coil swings on its axis the tension is increased 

in one of the fibres and diminished in . the 
other, and a similar change in a magnified 
degree takes place in the fibres t. 

Rv usinir means of thi.s sort if i«; nnc;«jihl/- 
to work an ordinar)^ siphon direct writer which 
normally requires some 3 milliampcres by a current* 

\ of lo microamperes. 

UNIVERSITY AND EDUCATIONAL v 
INTELLIGENCE. 

A Summer School in Geography wilrbe held at the 
University College of Wales, Aberystwyth," 011 July 
28-August 16. Amongjthe subjects inclpded in the 
scheme of work are : — Human geography. Prof. H. J. 
Fleure; climatology and trade routes, W. E. White- 
house; land forms and natural regions, E. S. Price; 
field classes and excursions. 
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The Department of Agriculture and Technical In- 
struction for Ireland has now published particulars of 
the summer courses for teachers it has arranged to 
hold in July and August next^ With few exceptions 
the courses be held in Dublin. In July teachers 
will have the opportunity pi selecting their study from 
a wide variety of subjects of experimental science and 
technology. In August, practical mathematics, rural 
sci^ce, and a number of domestic arts will be taught. 
These courses are open only to persons who are over 
twenty years of age, and, except in the case of the 
courses in rural science (including school gardening) 
and Rawing and modelling, only to teachers who are 
eiy^'iiged (a) by local committees of technical instruc- 
tion ; or (b) in schools receiving grants either directly 
from the department or under the provisions of an 
approved local scheme of technical instruction. Appli- 
cation to attend the courses must be made before 
Ajgril,i5. 

The Education Committee of the West Riding 
County Council proposes to hold at the Training 
College, Binglcy, in August next, a vacation course 
for teachers in secondary, technical, elementary, and 
olher schools, beginning on August 5. The course 
will not be limited to West Riding teachers, but will 
be -open to all on payment of the fees. The aim of the 
course is to stimulate teachers and to give them 
opportunities of studying new methods of teaching 
the various subjects rather than to give specific in- 
struction in the subjects themselves. The subjects to 
be dealt with cover most branches of the curriculum, 
and include the following : — ^The teaching of practical 
arithmetic, Mr. J. R. Deeley; the teaching of hand- 
wprk, Miss K. Steel; tlie teaching of domestic* sub-. 
jQcts, Miss G. E. Irons ; physiology. Miss F. E. Relf ; 
the teaching of experimental science. Prof. Arthur 
Smithells, F.R.S., and Mr. H. Calam; and nature- 
4 tudv, Miss Mary Simpson. 

• • 

In his report for the academic year ending June 30 
last* a copy of which has reached us. President Ira 
Remsen, of Johns Hopkins University, refers to the 
inauguration of a school of technology in the Univer- 
sity, The creation of a new department of the Uni- 
versity has been made possible by an Act of the Legis- 
lature of Maryland*, in its session of 1912*^ The sum 
of i2o,oooZ. was granted for the construction and 
equipment of buildings for a school of advanced tech- 
iiolbgy. A further continuing annual grant of io,ooof, 
was also provided for maintenance. The provisions 
of the Act include the granting of 129 free scholar- 
ships to residents of the Slate. These scholarships 
are apportioned to the various legislative districts, to 
'^pven colleges in the State, and six may be awarded 
at large. Among the numerous public lectures given* 
in ‘the University during the year, we notice a course 
nf eight on solar and terrestrial physics, bv Prof. A. 
Schuster, one by Prof. W, Paszkowski, of the Univer- 
sity of Berlin, on the organisation and work of that 
' 43 stituti 6 n, and four by Prof. W. L. Johannsen, of 
h<' University of Copenhagen, on heredllv and varia- 
tion. 

^ Lord Haldane gave an address on, the problem of 
national education at the conference of the National 
Union of Tqjichers on Tuesday, March 25. He 
^= 5 tated that he could not describe the details of the 
scheme proposed by the Government, but he could 
erive his own views. In the course of his remarks 
he said If we do not keep abreast in the training 
of the national mind with those other countries which 
are organising their education systems, and which in 
many respects are our superiors, it is inevitable that 
m these days, when science and knowledge are the 
conditions of all success, industrial and generally, 
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we sha,jj fall behind in the race. It is a question 
of national safety, and nothing else, with whick we 
are dealing. I am sometimes very much concerned 
about our industries when I think of the backward- 
ness of our educational system, but man does not 
live by bread alone, and we shall not get even a 
good technical education system unless we put it on 
a broad foundation of national education. The State 
has a deep and direct intere^it in seeing that its people 
are educated, just as it has in seeing that they are 
healthy. A national svsteaft must take cognisance 
of all the means by which education is 'provided in a 
country like this. I'he highest means, the lowest 
means, the university, the secondary and the elemen- 
tary school — they must all be fitted into their place 
in one system. Ten years ago thercL wer# oi#y six 
teaching universities, but since then nve more have 
been established. Putting outside Oxford and Catn- 
bridge, the number of students working in the day 
lime has doubled in the last ten years. The number 
of degrees obtained by students- in England and 
Wales in 19 ii is more than twice the number ob- 
tained in 1901. There are things which cannot be 
secured outside the atmosphere of the university. I 
can never admit that an external student is the same 
I as an internal student. The internal student has 
matured his mind in the university atmosphere. The 
external student is working hard, but only for the 
external examination, and some people with much 
less aptitude than their neighbour^ in what is best 
in the realities of education have much greater apti- 
tude in passing* examinations. Therefore the external 
examination is not a real test of learning. The only 
real test of learning on which I should like to give 
a degree exclusively is the record of the student during 
his time at the university.” 


SOCIETIES AND ACADEMIES. 

London. 

Geological Society, March 5. — Dr. Aubrey Strahan, 
F.R.S., president, in the chair. — S. S. Buckman : The 
“ Kellow^ay Rock ” of Scarborough. The author has 
studied the types of ammonites from the Kelloway 
Rock described by Leckenby, preserved in the Sedg- 
wick Museum, Cambridge, and a series of Yorkshire 
Kelloway-Rock ammonites from the Museum of Prac- 
tical Geology, London. He has grouped these 
ammonites according to their different matrices, and 
finds that they indicate several different zones. These 
zones he arranges in sequence, and suggests how they 
may be compared with the sections of Kelloway Rock 
of Scarborough given by Leckenby and by Fox- 
Strangways. The exact order of the zones is, in one 
or t'vvo cases, not considered to be jiroved, but the 
%aper is offered with the idea of indicating where 
further work is required. — L. F. Spath : Jurassic am- 
monites from Jebel Zaghuan (Tunis). Jebel Zaghifan, 
the best-known and most conspicuous, though not 
the highest, mountain of the Tunisian Atlas, is built 

vip largely of massive bluish-grey limestones of con- 

fused Stratification which have been referred to the 
Middle Lias on the evidence of badly preserved belem- 
nites and Terebratulse, notably “ Pygope ” aspasia, 
Columna sp. Middle Liassic (Domerian) ammonites 
are now recorded for the first time. A new classifica- 
tion of tnl Domerian gonerist^ of the family Hildo- 
ceratidae, to which the fossils from Jebel /Zaghuan 
belong, is proposed. Moreover, the ammonites col- 
lected by the author afford sufficient evidence of the 
presence of the zoh% of Reineckia an ceps, which 
occurs in Algeria, but had been supposed absent . ,in 
Tunis, together with the other beds intervening be- 
tween the Middle Lias and||he Corallian. 
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Cambkidce. servations extended from May i to August 2, 1912, ; 

Philosophical Society, February 24.— Prof. Po^e, vice- and comprised twenty determinations by wireless tele- i 
president, in the chair.— Prof. Pope and J. Read; The graphy and nineteen by ordinary telegraphy.' The' 
ton stereoLsomeric tctrahydroquinaldinomethylene- mean error of a single, observation was ±0 0245 sec. 
camphors.— J. E. Purvis and A. E. Rayner : The chem- I by wireless and ±0 0285 sec., by ordinary ^telegraphy.— 
ical and bacterial condition of the Cam above and j J. Clairin ; The invariants of the characteristics of 
below the sewage effluent outfall. The river was partial differential equations of the second order with 
investigated at various points extending from 100 ft. two independent variables.— Vasilesco Karpen : The 
above the outfall and at 8 ft, from the ouifall, and flight of birds called hovering flight. A calculatjiph 
at i of a mile, \ a mile, £ of a mile, miles, 2 miles, showing that hovering flight is possible when the 
2i miles, 3 miles, and ,4 miles below the outfall, mean geometric acceleration of the wind reaches 
Chemically, the river purifies itself moderately well jo cm. to 50 cm. per second. — ^J. de Boissoudy : The 
from the contaminating effluent, for at about three- law of radiation of a black body and the qnanta 
quarters of a mile below the effluent, the albuminoid theory. — Albert Turpain : Extra-sensitive rclays'^Tt^r 
ammonia and the oxygen absorbed figures were lower wireless telegraphy. The relay dscribed has a sensi- 
than ipo ft. above the effluent outfall. Bacterially, bHity of the order 0 01 microampere.— C. TIssot : The 
the dangerous 'pollution, as indicated* by B. coli, is reciprocal influence of two neighbouring antennae. — 
well marked at between three and four miles below |'. Bodroux ; Some liquid mixtures particularly suitable 
the outfall. The potential danger of such contamina- f^r the observation of Christiansen’s phenomenon. A, 
tion is in the direction of cattle quenching their suitable mixture is made by pouring 15 gr. of eth^T" 
thirst, of bathers, .and of watercress.— F. E. K acetate and 10 gr. of water into 50 gr. of saturated 
Lamplough and Miss A. M. Hill: Some experiments sodium chlo ado solution.. — E. Rothe ; The reception of 
on the slow combustion of coal dust.— F. R. Ennos : radio-telegrams by multiple antennae with or without 
The oxidation of ferrous salts. Air or oxygen was contact with the soil.— A. Guyau : An interferential 
bubbled through ferrous salt solutions and the rate of oscillograph. The apparatus figured was designed to 
oxidation measured by withdrawing portions at known register photographically oscillations of the magnitude 
intervals and titrating with KMnO^ or K^Cr.O,. For of those of a telephone membrane.— B. Szilard : A 
the chloride, sulphate, and acetate the rates are spiral electrometer.— Ch. Fabry and H. Buisson : The 
oproximately as i : 10: 100, the reaction in the case absorption of ultra-violet light by ozone, and the 
the sulphate bei«ig proportional to the sejuare of the extremity of the solar spectrum. The authors’ results, 
^rous salt concentration, and to the partial pressure taken with those of Cornu on absorption by the 
he oxygen. The oxidation seems to depend on the atmosphere, are in accord with the hypothesis of the 
-ionised part of the ferrous salt molecule.— W. H. absorption of the ultra-violet rays by ozone in the 
o ind Miss A. M. Bain: Ihe optically active semi- atmosphere. — B. Blanu : The secondary radiation pro- 

me and benzoylphenylhydrazone of cyclo- duced by the a rays.— Camille Matlgnon : Chemical 
>4-carboxylic acid. — Dr. G. F. C. Searle : Ex- equilibrium in the action of hydrochloric acid gas on 
red In internite’ spots” in photography. ;.jnc sulphate.— E. Rengade and N. Costeanu : The 

hv ^ ^ ^ simple thin lens anhydrous monosulphides of the alkaline metals. The 

P ;. length /, most of it passes through the lens pure sulohides, Na^S, KgS, and RbgS, were obtained 
The curve an image of S. But some of the light by allowing the vapour of sulphur to react upon the 

with «even iunrt reflexions within the lens, and this light metal, with special precautions against the access of 

J se to a second image of S of .small intensity, air. These sulphides arc very, easily oxidi.sed ; it is 
‘csponding focal length being (>* — i)//(3M— i), sufficient to touch one at a point with a hot glass rod 

t IS the refractive index. This image is called for the mass to become incandescent and burn like , 

re spot.” When two lenses are used there are tinder.— E. E. Blaise : I’he migration of chlorine in 
are-spot images of any object formed by twice the chloroketones.— A. Lassieur : The catalytic hydro- 
, cted fays and wdth f lenses there are t (zt— i)such genation of acetone. At temperatures between 200° 
iatres. J. G. M. Dunlop: Effect of heating para- and 300° C. hydrogen in presence of reduced nickel 
ormaldehydo with a trace of sulphuric acid. The gives with acetone neither isopropyl alcohol nor 

author finds that in the preparation of o-trioxy- pinacone, but methyh'.^obutylketone in large quant i- 

methylene (Pratesi, Gaz., xiv., 130), by heating para- ties, smaller amounts of valerone and other higher 
formaldehyde (trioxymcthyleno) with a trace of con- condensation products.— P. Lebeau and A. Damiens : 
centrated sulphuric acid in a sealed tube for some The composition of coal gas. An application of the 
hours at 115'' C., a considerable amount of the form- general method of analysing complex mixtures in- 
nldehyde is converted to methyl formate. volving the use of very low temperatures recently 

Paris. t described by the authors. The presence of ethane, 

Academy of Sciences, March 10. — M. P, Appell propane, and butane was proved with certainty.— L. - 

in • the chair. — The president announced the Ravaz and G. Verge : The germination of the winter 

death of M. Alfred Picard. — C. Guichard : A spores of Plasniopara viticola, — L. Blaringhem : The 
particular class of Moutnrd’s equations. — Paul phenomena of xenia in wheat. — C. L. Gatin and C. 
Sabatier and M. Murat : The direct hydrogena- Bret : The varieties of Elais guineensis, of the Ivory 
tion of the hydrocinnamic esters; preparation of Coast, and their parthenocarpic fruits. — Paul Ber% 
^-cydohcxylpropionic acid. The reaction is effected querel : Vascular ontogeny of the plantule of the lupin 
with an active nickel at a temperature of 170° to 185°. and its consequences for certain theories of the class--^^ 
Four esters have been prepared, and also i 3 -rvdohexyl- ical anatomy.— Anna Drzewina and George Bohn? 
proplonamide.— R. Lupine and M. Boulud : The secre- Anoxybiose and chemical polarity. An account of the 
tion of the two kidneys compared. In tfic healthy effects of deprivation of oxygen on various species of 
dog one of the ureters generally furnishes less urine invertebrates, — E. Bafaillon': Demonstration of inocu- 
than the other; there are also differences in the com- lation superposed on puncture in traumatic partheno- 
position of the urine. — Henri Renan : Results of the genesis. — Mile. Chevroton and M. Faurd-Frcmlet ; A 
discussion of observations made by MM. Delporte and kincmatographic study of the cytoplasmic phenomena of 
Vionnet, to determine by wireless telegraphy the the division of the egg of Ascaris.—G. J. Painvin : The 
difference of longitude between the Royal Belgian siphon of the Spirulse. — H. Vincent: The action of 
Observatory and the Ob|^rvatory of Paris. The ob- 5»nf ifvrihnifl vnrrinf^ in ciiViiprfc ?r» inrn.. 
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bation stage of typhoid fever or infected in the course 
of immunisation. From experience gained in the 
typhoid epidemics cited it would appear that with this 
vaccine there is no negative phase, and there is no 
danger in vaccinating during epidemics. — MM. 
l>esgrez and Dorliang : The influence of the amino 
group on the arterial pressure. A lowering of the 
blood pressure is produced by minimal doses of certain 
amino compounds, but an ijjcrease in the amount 
injected produces ultimately ah’ increase in the arterial 
pressure. — . Houdas : The presence of choline or allied 
bases in the saliva of the horse. — Hm. Bourquelpt and 
M. Bridel : The synthesis of the glucosides of alcohols 
>yitn the aid of einulsin. j8-PhenylethylgIucoside and 
/Slcinnamyjglucoside.— Ph. N^grls ; The age of the 
cristallophyllian series of the Cyclades and the date of 
tile foldings which have affected it. — F. Dicnert : Study 
of the temperatures of subterranean water for public 
supply. — V. Cremieu : Seismographs giving directly the 
components of an earthquake and slow varia- 
tions from the vertical. 

March 17. — M. P. Appell in the chair. — E. H. 
Amagat ; Saturation curves and the law of correspond- 
ing states. The author concludes that the law of 
corresponding states is more rigorous than is usually 
admitted, and gives reasons for supposing that devia- 
tions from the law are probably due to experimental 
error. — h. Miintz and E. Laine : The materials trans- 
ported b>^ the watercourses of the Alps and Pyrenees. 
The utilisation of mountain streams either for power 
or irrigation purposes requires an approximate know- 
ledge of the amount of solid material brought down, 
as this material would tend to fill up more or less 
rapidly any storage reservoirs which might be con- 
structed. A preliminary study has been maae on 
eighteen rivers, and it has been found that the amounts 
of solid material brought down by alpine streams are 
so great that the construction of storage reservoirs 
will require very careful choice; the streams from 
the Pyrenees are much less troublesome* in this 
respect. — M. Ciouy : The theory of the gaseous photo- 
sphere.-~D. Eginitis ; The opacity of the sky and 
weakening of the solar radiation observed during the 
year 1912. The^ heliograph at Athens shows a pro- 
gressive weakening in the solar radiation commencing 
April 7> igi2. — M. Luizet and J. Guillaume : Observa- 
tion of the occultation of the Pleiades by the moon 
made on March 13, 1913, at the Observatory of Lyons. 
— Ldon Antonne : Hypohermitian matrices. — Ch. 

Muntz ; The solution of secular equations and integral 
equations. — Georges R^moundos : Families of algebroid 
functions.— Farid Boulad Bey : The disjunction of the 
variables in equations representable by nomograms, — 
Th. De Donder : Hilbert’s theorem of independence. — 
Carlo Bourlet : Apparatus for measuring the vibrations 
■of solid bodies in motion. A desepiplion of an instru-l 
ment for measuring the vibration of the wing of an 
aeroplane, bAsed on the use of two manometric cap- 
sules.-— Emile Jougucf : The propagation of deflagra- 
tions in gaseous mixtures. — Edouard Guillaume : The 
extension of the mechanical equations of Appell to the 
physics of continuous media. Application to tlie 
theory of electrons. — Kr. Blrkeland : Hertzian oscilla- 
^ns produced by intermittent discharges starting 
from isolated spots of a kathode in a Crookes’s tube. 

— Henri B^nard : The prismatic cleavage due to cellu» 
lar vortices (starch, basalts, &c.). — Jean BieIcckI and 
yictor Henri • The quantitative study of the absorp- 
tion of the ultra-violet rays by acetone. In alcoholic 
solution and in the liquid state acetone possesses a 
single band in the ultra-violet; the absorption curve 
can be cxactlv represented by the formula of Ketteler, 
Helmholtz, Reiff, and Drucie.— Mile. E. Feytl* : The 
magnetic properties of some solid hydrates of 
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copper and chromium. — Daniel Berthelot and Henry 
Gaudechon ; The decomposition of gaseous compounds 
by light. Hydrochloric acid is dissociated by the 
extreme ultra-violet, A<o*2/*. Hydrobromic acid is 
more readily decomposed, and, i^ presence of mer- 
cury, the decomposition after eight hours is complete. 
Water vapour is decomposed by rays A<o-2/i to the 
axtent of pne-thousandth. Hydrogen sulphide and 
selcnide are readily split up under the same conditions. 
— 'Mme, N. Demassieux : Study of the equilibrium 
between lead chloride and ammonium chloride in 
aqueous solution. — Rend Dubrisay ; A new method of 
physico-chemical volumetric analysis. — A. Wahl and P, 
Bagard : Syntheses in the ifidigo series.— A. 

Seyewetz : I’he action of hydrochloric acid upon 
quinone sulphonic acid. — G. Petit and R. Ancclio : The 
influence of rtidio-activity * upon germination. The 
experiments prove the stimulating influence of weak 
j radio-activities on the plant cell. — L. Moreau and E. 

I Vinet : The comparative effects of arsenic and lead 
in treatment of vines for the larvae of Cochylis. Lead 
arsenate proved to be the most efficacious form of 
applying arsenic for the destruction of the larvae of 
Cochylis. — D. Keilin : An intracellular fibrillary 

formation in the tunic of the salivary gland in the 
larva of Syrphinae. — Raphael Dubois : The treatment 
of tuberculosis by marine micro-organisms. Cultures 
of a Micrococcus obtained from the pearl sac of 
Pinna nohilis or P. squammata were usfd to inoculate 
tuberculous guinea-pigs ; eleven c?ut of tw^elve sur- 
vived. — Henri Stassano : The mode of action^ of the 
anti-coagulating substance of the plasma of pro- 
peptone. — Mile. C. Robert : The antitoxin behaviour 
of calcium in the case of some nutritive salts in the 
culture of the pea and lupin in liquid media. — W. 
Kopaezewski : The dialysis of maltase.— M. Deprat ; 
The Triassic strata in the region of the middle Black 
River (Tonkin). 

Calcutta. 

Asiatic Society of Bengal, February 5. — Dr, Malcolm 
Burr: Indian Dermaptera collected by Dr. A. D. 
Imms. A number of new localities for known species 
of earwigs are put on record and one new species is 
described. — Dr. W. A. K. Christie : The composition 
of the water of the Lake of Tiberias. The wate^ of 
the Sea of Galilee is shown to differ widely from 
that of almost all lakes with an outlet, and to approxi- 
mate more in composition to that accumulated in 
closed basins. The difference is due to the peculiar 
nature of the soluble constituents of the rocks of the 
neighbourhood, as shown by analyses of spring waters 
near the town of Tiberias. — Major J. Stephenson : 
Aquatic Oligochaeta of the Lake of Tiberias. The 
collection obtained by Dr. Annandale from the edge 
of the Lake of Tiberias includes specimens of a 
number of species, representing several different fami- 
lies ; but the majority are immature, and only two can 
be identified — a Helodrilus described as n%w, hnd 
Criodrilus lacuum, a common European species. 


BOOKS RECEIVED. 

Mysore Geological Department. Report of the Chief 
Inspector of Mines for the Year 1911-12, with Statis- 
tics for the Calendar Year 1911. Pp. 454-12 tablesq- 
81. (Bangalore : Government Press.) 2 rupees. 

The Coleoptera of the British Islands. By Dr. 
W. W. Fowler and H. H. J. Donisthorpe. Vol vi. 
(Supplement.) Pp. xiii4*35i4“3 plates. (London: 
Lovell Reeve and Co., Ltd.) i8s, net. 

Handbuch der Morphologic der wirbellosen Tiere. 
Edited by A. Lang. Band 3, Lief. i. Band 4, 
Lief. 2. (Jena : G. FischerA 5 marks each Lief. 
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Bericlu liber di<^ 'J'atigkeit <les Kdniglich Preuss- 
ischen Meteorologischen Institute im Jahre 1912. 

plates. (Berlin: Behrend and Co.) 

6 marks. 

Bibliotheca Geugraphica. Band xvii. Jahrgang 
1908. Pp. xvi-f 5J3. (Berlin : VV. H. Kiihl.) 

Iowa Geological Survey. Vol. xxi. Annual Re- 
ports, 10 10 and loiJ, with Accompanying Papers Pq|- 
pared in Cooperation with the U.S. Geological Sur- 
vey. Pp. xvi+ r2i4-f'xviii plates. (Des Moines: 
Iowa Geological Survey.) 

Traite Complct d ’Analyse chimique appliquee aux 
Kssais Industricls. By Profs. J. Post and B. Neu- 
mann. J>eux. I^ition Fran^aise, Enti^rement Re- 
fondue. By G. Chenu . and M. Pellet. Tome 
Troisi^me. Second Fasc. Pp. 465-^02 + v. (Paris; 
A. Hermann et Fils.) 15 francs. • 

Traits de Chimie Min^rale. By H. Erdmann. 
Translated by Prof. A. Corvisy. Tome Premier. Pp. 
iv 4 - 55 q. (Paris : A. Hermann et Fils.) 12 franc.^. 

A New Philosophy : Henri Bergson. By E. Le 
Roy. Translated by V. Benson. Pp. x + 235. (Lon- 
don : Williams and Norgate.) 55^ net. 

Myths of the Modocs. By J. Curtin. Pp. xii4-389. 
(London: Sampson Low and Co., Ltd.) i2a'. 
net. 

In the Lap of the Lammcr moors. By W. 
M’Conachie. Pp. xii4-3i5. (Edinburgh and Lony 
don : W. Blackwood and Sons.) net. 

The Belief in Immortality and the Worship of the 
Dead. ^ By Prof. J. G. Frazer. Vol. i. Pp. xxi4-495. 
(London : Macmillan and Co., Ltd.) lo.v. net. 

Das Miocan yon Eggenburg. By Dr. F. X. 
Schaffer. (Abhandlungen der K.K. Gcologischen 
Reichsanstalt. Band x.Kti. Heft 2.) Pp. t2()-i93-i- 
12 plates. (Vienna : k.k. Gcologischen Rcichsan- 
stalt.) 16 kronen. 

The Deciding Voice of the Monuments in Biblical 
Criticism. Bv Dr. M. G. Kyle. Pp. xviii4-32o. 
(London ; S.P.C.K.) 4s, net. 

Aus Siid-Brasinen, By Dr. W. Breitenbach. Pp. 
xvi + 2.^T. (Brackvvede t.W. : Dr. W. Breitenbach.) 

3 marks. 

The Chemistry of Dyeing. By Dr. T- K, Wood. 
Pa- vii + 80. (London ; Gurney and Jackson.) js. 6d. 
net. 

Volume and Surface Integrals Used in Physics. 
Bv J. G. Leathern. .Second edition. Pp. IV4-73. 
(Cambridge University Press.) 2s. 6d, net. 

Machine Construction and Drawing. By A. E, 
Ingham. Pp. xii-fi43. (London; G. Routledgc and 
Sons, Ltd.) T.v. 6d. net. 

Vortriige iiber Deszendt'^nztliooric gehalten an der 
Universitiit zu Freiburg im Breisgau. Bv Prof. A. 
W’eisi?mann. Dritte Auflage. Erstor Band und 
Zweiter Band. Pp, xiv-f 342 ^ vii 4-334 + 3 plates. 
(Jena ; G. Fischer.) 13 marks. 

Die Rala^obotanisrhe Literntur. Edited by W^. J. 
Longqjians. Drittcr Band. Die Erscheinungen der 
Jahre toto und ioit und Nachtriige fiir iqoq, Pp. 
(.Tena ; G. Fischer.) 26 marks. 


DIARY OF SOCIETIES. 

THURSDAY, March 27. 

Concrete Institute, at 7.30. — Props and Beams in Mines : Prof. S. M 
Dixon. 

MONDAY. March 30 

Institute of Actuaries, at s.—The Estimated Age Distribution of the 
Indian Population, as Recorded at the Census of T9Tt, and the Estimated 
Rates of Mortality, Dednred from a Comparison of the Census Returns 
for 1901 and tgii : T. G. Ackland. 

TUESDAY, Afrii. x. 

Royal Institution, at 3.— Recent Discoveries of Early Man : Dr. A. S. 
Woodward. 

*^^**^*^'^ Society, at 8.15.— The Physioloeical Principles of Internal 
Radium Therapy; Prof. SaubcjjgMnn, Berlin.— The Radiographic Epi- 
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scope, a Ne>v Instrument for the Utilisation of the Single X-Ray Print : 
Dr. Cotton. , . 

Institution of Civil Encinrrks. at8.— The Yield of Various Catchment- 
Areas in Scotland : W. C. Reid. — Measurement ot ihe Flow of the River 
Derwent, Derbyshire : E. Sanderaan. 

VYEDNESDAY, Apkh. 2. 

Entomological Society, at 8.* 

Society of Puhlic Analysts, at 8.— The Moi.siure in some English. 
Colonial and Foreign Butters during 1910-1912, with a Note on the 
Mitchell'Walker Moisture Test : L. tJowing-.icopc.s --Egyptian Butter 
and Semna : S. H. Trimen.— A Simple Test for DilTercntiating between 
Cocoa- Butter and “ Green " jitters : C. Revis and E. Rich.ards Bolton. — 
The Correct Way to Use" Glycerine-Jelly in Mounting Microscopical 
Objects : L. W. Stansell. — A New Apparatus for Maintaining Constant 
Temperatures; F. H. Diipr6 and P. V. Dupre. 

British Astronomicai. As-sociation, at 5- 

I THURSDAY, Afuix. 

Royal Institution, at 3. — 'Ihe Bridge into Life: Dr. K FranidiMt’' 
Armstrong. 

LfNNKAN Society, at 8.*— Some Forms of Akhemilla vulgaris i C. E* 
Salmon. — Report on fl.M.S. Sealark, Calcarea : Prof. A» Dendy,-'' 
Kttthia major, sp, nov., from the Hiinal.ay.Ts ; Prof. A. D. lunntS.T'A- 
Free-iswimming Nauplioid Stage in P.'ilinuns : Dr. J. D. F. Gilchtist.— 
The Classificiuion of the Order Sympbyla ; R. S. Bagnall. ^ 

Institution of Mbchaniuai. E,*t;iNEEK.s, at ^.---Further DiscussU^ 
Some EflccTs of Superheating and Feed-water Heating on ,Ju.o(;'.i5iafifrv' 
Working: F. H. Trevithick and P. J. Cowan. 

FRIDAY, Afkil 4. 

Royal Institution, at 9.— The Spectroscope in Organic Chemistry: Dr. 

J. J. Dobbie. 

Geologists’ Association, at 8. — The Geology of the Nottingham District : 

B. Smith. ' 41 
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DESERT LAND FORMS. 


An especially ^:|er(^piEhig part of tins bcwk de^ 
with the Sudan ^oj|eft 

the northern fringe of jtfie hioi^^h lri^5,'» wnferc 
the extreme aridity of the Nubian and Libyan 


Das Gesets der W ustenhildung in Gegenwart und 
Vorzeit. By Prof. Johannes Walther. Zweite, 
neubearbeitete Auflage. Pp. xv + 342 ; illus- 
trated. (Leipzig: Quelle and Meyer, 1912.) 
Price 12 marks. 

D esert regions have received much atten- 
tion during recent years, and in this volume 
Prof. Walther presents a very instructive geo- 
graphical study of the north-eastern part of Africa. 
'Phis is something more than a new edition of that 
which, he published under the same title in 1900, 
for the fourteen essays on different aspects of 
desert conditions which there appeared have been 
recast and rearranged under the headings of the 
character of the desert, erosion in the desert, and 
deposition in the desert, together with a fourth 
chapter in which the evidence for the identification 
of desert areas in the past history of the earth is 
assembled. A visit to Egypt and the north Sudan 
in 1911 provided the opportunity for extending and 
supplementing his earlier observations, and rcl:ent 
railway extensions enabled him in the time at his 
disposal to visit the oasis of Kharga, Khartum, 
and to cross the Red Sea hills between the Sudan 


deserts gives place to less inhospitable conditions 
and vegetation can develop to a limited extent, 
rhe Red Sea hills furnish most instructive 
instances of this, and of the erosion charac- 
teristic of such regions. Many interesting 
examples of erosion and of deposition are 
described, and are particularly well illustrated by 
characteristic • and well-chosen photographs. 
Doubtless because the parts of the country 
which the author visited do not exhibit good 
I examples of the process, there is not much refer- 
ence to the filling of wide valleys and depressions 
with rock waste swept down from the higher levels 
which may he seen so finely represented further 
north than the Berber-Suakin route which W^s 
followed, in the valleys of the complex of crystal- 
line ranges which form the western shore of the 
Red Sea. This greatly enlarged edition of a work 
already well known will be rpost acceptable to 
both geographers and geologists. H. G. L. 

THE PROPERTIES OF STEA^l, 

The New Steam Tables: together with their De- 
rivaiio)i and Application. By Prof. C. A. M. 


plains and Suakin. The result is a very ftiteresting 
and instructive work dealing primarily with a part 
of the north African desert, but introducing many 
exarriples from other arid regions of the world. 
In treating of precipitation in the desert the 
author has, we think, in following Sickenberger, 
gone somewhat too far in saying that dew is 
entirely absent in the interior of the desert. The 
absolute humidity is usually not very low, and on 
cold* clear nights dew is not infrequently formed. 
Stress is rightly laid on the action of rainfall in 
areas which are fairly described in general terms 
as rainless, for such falls of rain are not at all 
uncommonly reported when a wide region is con- 
sidered, though each fall may be extremely local 
in extent. The rock tombs on the west of the 
Nile at Thebes are quoted as providing evidence 
that the wat^r from the Nile does not there per- 
colate to any distance from its bed. Here the 
flows in its alluviaf flood plain for the most 
Grabham has shown that the varying levels 
of the Blue Nile are to be traced so far as 
900 metres from its banks in the .Sudan, and it 
appears from discharges which have been measured 
that a considerable loss from the river takes place, 
over and above that due to evaporation, in such 
long reaches as that near Dongola, where the river 
flows for long distances in the Nubian sandstone. 



Smith and A. G. Warren. With slh introduction 
by Sir J. Alfred Ewing, K.C.B., F.R.S. Pp. 
xii+ioi. (London: Constable and Co., Ltd., 
1913.) Price 4.S'. net. 

P ROF. CALLENDAR, in his Royal Society 
paper of 1900, suggested the use as the 
characteristic for steam of v — h^RO jp — 

F- c, say. This is suggested by the Joule- 
Thomson equation for gases, where n = 2, and 
by Grindley's result for steam, in which 
Only a man of Prof. , Callendar's re- 
putation could have received attention, for 
he gave rather fanciful reasons for taking 
values of the specific heats 
when p is very small. Again, it is probably quite 
untrue that c is a function of temperature only. 
Nevertheless, when steam tables are calculated 
by means of the above characteristic, the con- 
stants b, C, and t? (and, indeed, R also) can 
be given such values as make the calculations 
agree with what Prof. Callendar regards as 
the best experimental results, and he recom- 
mended in 1900 that tables calculated from his 
formula^, should be substituted for the usual tables 
as given by Regnault and modified by Griffiths 
and others. The numbers of the new tables are 
I'onsistent with each other,||,and this is a great 
advantage, because we generally need differences 
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of torni heals, for example, rather than their ab- 
solute amounts. 

Prof. Mollier, of Dresden, in 1906 published 
tables and sheets of curves calculated on Callen- 
dar’s nielhods, and . these were published by Sir 
J. A. Ewing in the third edit ion* of his book on 
the steam engine in 1910. Prof. Smith and Mr. 
Warrcif have recalculated all the numbers (with 
slight divergences from Mollier ’s results), using 
values of the constants which seem to them best, 
and they reproduce i’rof. Mollier ’s curves showing 
total heat on an entropy base. "1 hey give both 
Centigrade and Fahrenheit tables. If Prof. Callen- 
dar*s methods are right there can be no doubt 
that Prof. Smith and Mr. Warren have done a 
great service to steam engineers. They nowhere 
state what is their unit of h(.*at, but it is probably 
that which agrees with / - 1399 or 1400. This will 
not agree with their ligures for the total heat of 
water. It is also a pity that they do not give the 
actual experimental results on which their calcula- 
tions are based ; no doubt great weight is given 
to the Joly-Callendar value of L at 100° C., and to 
Callendar’s specific heat as well as the Munich 
results. , 

h'air agreement of the steam tables with 
measured values of Xc., is no proof that Prof. 

Callendar’s method is legitimate, because g(XKl 
agreement may be effected even if we take c to he 
a constant, h* lieing the volume of water, or, 
indeed, if we lake sieam to be a perfect g.is. The 
only real test would be that the calculated .specific 
heat for various temperatures and pressures 

should agree with measured values. This test 
cannot be applied until we have better experi- 
mental results. J. P. 

PRACTICAL AGRICULTURAL CHEMISTRY. 
PnuTical Ai:;ncultuml Chemistry. By Prof. 

S. J. iM. Auld„and D. R. Hdwardes-Ker. Pp. 

xxiv + 243. (London: John Murray, 1913.) 

Price 55. net. 

U NTIL recently the teacher of agricultural 
subjects in this country suffered from 
the disadvantage (or advantage if one looks 
upon it in that light) that very few text- 
books were available to help him in his 
teaching. The result was that each man had 
to devise his own course and modify it as time 
went on and experience accumulated. There is a 
tendency at the present time for teachers to put 
their courses on record, and the plan has much 
to commend it. 

The latest scheme thus printed is the laboratory 
course for students of agricultural chemistry used 
by Dr. Auld and Mr# Edwardes-Ker. It opens 
with a good section on plant-life which is dis- 
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tinctly fuller than usual, including experiments 
with certain plant .constituents not commonly 
studied in other laboratories. The teacher will 
find material here that may be new to him and 
that he may advantageously embody in his own 
course. The section on soils presents few no\'el 
features ; indeed, there are .some directions in 
which marked improvements might be made. 
Above all things, it is necessary to be clear in 
dealing' with the agricultural .student. But w’e 
find that on p. 86 the “clay” in .soil is estimated 
by a method which will bring out particles less 
than 0 002 mm. in diameter; on p. 90 by a method 
udiich brings out particles less than o'oi mm. in 
diameter ; while on p. 62 a scheme of classificatiefh 
of soils is given which supposes that “clay ” is 
something .altogether different from either. Yet 
there is no hint that the word is being used in 
three different senses. The precise definition of 
clay must he a matter of convention ; it is much 
better for the young student to begin on the British 
convention and defer tbe detailed study of other 
conventions until he is more advanced in the 
subject. 

W a should like also to have seen some of the 
newer and improved methods of analysis brought 
in. The Nciibauer method of examining soil 
extracts, and the titration method for determining 
pho.sphatcs, are much simpler and quicker than 
those gi\\‘n, while the perchlorate method of 
estimating potassium is at least as accurate as, 
and much ('heaper and more convenient than, the 
costly and cumbersome platinum method. These, 
however, are essentially matters of detail, and as 
the authors have shown courage in introducing 
some new matter in their course, it may be hoped 
that they will have the further courage to test the 
newer methods that are now available and adopt 
them in their teaching. E. J. R. 

SCIEN TIFIC EG YPTOLOG Y. 

(1) Service des Antiquites de VPIgyptc. Catalogue 
General des Antiquitds Egyptiennes du Miisee 
du Cairo. Nos. 61,051-61,100: The Royal 
Mummies. By G. Elliot Smith, F.R.S. Pp. 
vii4- iiS-t- 103 plates. (Le Caire : Imprimerie 
de I’lnstitut Francais d’Archeologie Orientale, 
1912.) 

(2) British School of Archaeology in EgypJ , 
Studies Series. Vol. iii. The Formation oi^ 
the Alphabet. By Dr. W. M. Flinders Petrie, , 
F.R.S. Pp. iv 4- 20 + 9 plates., (London: Mac- i 
millan and Co., Ltd., and Bernard Quaritch, ! 
1912.) Price 5s. net. 

(i) TJ ROF. ELLIOT SMITH’S studies of ; 

JL mummification, the result of work | 
carried out during the years he spent in Egypt, 
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have been brought to a fitting conclusion by the 
issue of this sumptuous catalogue of the royal 
mummies in the Cairo Museum. The work forms 
an exhaustive supplement, from the anatomical 
side, to Sir Gaston Maspero's ponograph *^on the 
same subject. We meet with many old friends, 
but there is scarcely one about which the author 
has not something new to tell us. The earliest 
and perhaps the most tragic of these dead kings is 
the seventeenth dynasty Pharaoh Scqenen-Ra, 
whose agonised hands and battered face and skull 
bear witness to a violent death unon the field of 
battle. We note that Prof. Elliot Smith supports 
^^aspero’s view that the body was hastily mum- 
mified on the field, not transported to Thebes and 
subjected to partial decomposition, as Dr. Fouquet 
. would have it. Another interesting mummy, or 
rather skeleton, is that of the heretic King 
Akhenaten, w'hich was found five years ago by Mr. 
Theodore Davies in the tomb wath Queen Tii’s 
furniture, and was at first supposed to be that of 
the queen herself ; we are glad to have the ana- 
tomical evidence as to age, &'c., set forth in 
greater detail. 

A subject of controversy on which these im- 
portant researches throw new^ lig'ht concerns 
the influence which, it has been supposed, 
phallic ideas may have exerted on the technique 
of embalming in Egypt. The evidence against the 
theories appears conclusive, and cases quoted in 
.support, such as the mummy of Rameses II., can 
be otherwise explained (see especially p. 6i). 

It is perhaps scarcely necessary to add the 
w arning that the catalogue is tor the scientific, not 
the 'general reader, who w^ould find that much of 
it reads like a detailed report of a series of post 
mortem examinations; some of the photographs, 
too, though of the greatest possible value for the 
anthropologist, are naturally rather gruesome. 
But, as Prof. Elliot Smith justly remarks, since 
these valuable historical documents have come 
into our possession (mainly, it may be added, 
through the depredations of ancient Egyptian 
grave-plunderers), it is the duty of the man of 
science to read them as fully and as carefully as 
possible. 

(2) In his latest work, “The Formation of the 
Alphal>et,’^^.Prof. Flinders Petrie Jjas given us 
proof"" of his versatility. De Rough's theory 
of tl\e derivation of the Phoenician alphabet from 
the Egyptian hieratic writing of the twelfth 
dynasty is now generally discarded, and some in- 
genious theories have within recent years been 
propounded in its place. Prof. Delitzsch, of 
Berlin, for instance, has worked out for it an 
elaborate cuneiform ancestry; while Prof. Sayce 
has more recently suggested a purely Semitic 
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source in Syria. Prof. Petrie holds that, instead 
of coming into existence as a small alphabet, en- 
larged and corrupted by later additions, its evolu- 
tion was spread over a far greater area and longer 
period. It had its origin in a gradually formed 
signary, current far and wide throughout the 
ancient world, until it was slowly contracted and 
systematised. Thus the majority of the signs 
Prof. Petrie would trace back to a remote 
antiquity, no fewer than forty-four of his sixty 
elements beginning wdth pottery-marks in pre- 
historic Egypl^. We have not space to discuss this 
very attractive theory in detail, but we would 
suggest to the professor in quite general terms 
the possibilities of fortuitous resemblance in cases 
of parallelism where the lines of cultural contact 
seem remote. L. W. King. 

PHILOSOPHY AND ETHICS. 

(1) The Dynamic Foundation of Knowledge. By 
Alexander Philip. Pp. xiif3i8. (London: 
Kegan Paul, 'IVcnch, Trubner and Co., Ltd., 
1913.) Price 6s. net. 

(2) High-School Ethics. Book I. By J. 
How'ard Mfx>re. Pp. xiv-fi82. (London: 
G. Bell and .Sons, Ltd., 1912.) Price 2s. 6d. 
net. 

(3) 77/e Posilrcc Evolution of Religion: Its Moral 
and Social Reaction. By Frederic Harrison. 
Pp. XX -1-207. (London: William Heinemann, 
T913.) Price Ss. 6d. net. 

(4) The Value and Destiny of the Individual. 
The Gifford Lectures for 1912. Delivered in 
Edinburgh University. By Dr. B. Bosarfquet. 
Pp. xxxii-f33i. (London: Macmillan and 
Co., Ltd., 1913.) Price 10.9. net. 

(i) I ^ NERGY is the real thing, not matter. 

The keynote of philosophy is change. 
Sensation is not sensation of thing changing and 
of change; it is simple consciousness of change. 
Change implies power. All science is an inter- 
pretation of appearance in terms of power, which 
is the fundamental postulate. And our notion of 
power arises from our awareness of our own 
motor activity, which awareness is one of the 
first data of experience. Causation is a deriva- 
tive postulate arising from this same awareness 
of self-activity ; if we were passive photographic 
plates, we could have no conception of causality. 
We attribute potent efficacy to the things of sense 
which resist us, on the analogy of our njwn 
activity. 

Philosophic systems come %nd go, as did theo- 
logical discussions in their mediseval day; but 
the hope of the future is in the triumph of 
science. It offers the clue, viz., “to conceive 
of things in terms of their organic potency.” 
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Reality is an ever-transmutable energy, and with 
this conception the contradiction between 
materialism and idealism is got rid of. 

The book is well written, and contains much 
sound analysis of perception and the like, with 
much that is debatable but suggestive and 
stimulating^'. 

(2) Lectures delivered hy the author at the 
Crane "I'echnical Ilif^di School, Chicag-o, in his 
department as instructor in ethics; the volume, 
is Book I. in a four-years* course which he is 
working' out. Jt is not a text -book of ethics ” 
as we understand the word over here, but a series 
of moral lessons aiming at the improving of 
character rather than the imparting of knowledge 
concerning a science. They arc admirably 
arranged, and deal with honesty, industry, 
earnestness, obedience, courtesy, self-control, 
sport and its cruelties, &c. Suitable anecdotes 
are introduced, and the style is breezy and inter- 
esting. It is to be hoped that many schools will 
use this pioneer volume as a manual. As Mr. 
Moore remarks, we have s('arcely yet begun to 
educate the human young. When we become en- 
lightened, we shall not consider when a new being 
comes into the world that the first and most 
important thing to do is to pounce upon him and 
teach him to read and write. The art of putting 
oneself in the place of others is a more important 
art, and the inculcation of this is a more im- 
portant anxiety in child education than the art 
of reading and writing. It is noteworthy that 
the Illinois legislature passed a law three years 
ago requiring the leaching of morals and 
humanity in all the public schools of the State 
for thirty minutes every week. Illinois was the 
fourteenth State to adopt such a law. 

(3) Mr. Harrison is always readable, and this 
collection ot essays and discourses will serve as 
a iLSefuI popular compendium of Positivist 
doctrine. It sulfers in plates from a certain gar- 
rulity, and also the reader occasionally feels that 
the author is laboriously slaying the .slain — as 
when he rehites “orthodox criticism,” with its 
“.scheme of personal salvation” and its 
“Almighty, Ab.solule, incomprehensible God.** 
And, in view of the parade of “science” and 
“logic,” he is rather dogmatic, though at the 
same time vague and general— c.g. “there can 
be little doubt that the average Orthodox Dis- 
senter is far inferior in learning, culture, and 
breadth of view apd nature to the average 
Churchm.an ” (p. 171)- I'hese hasty personal 

judgments arc injudicious, and, besides, such 
phra.scs as “average Orthodox Dissenter’* and 
“ax'crage Churchman *’ are: too vague to be of 
much use. It may even be doubted whether Mr. 
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Harrison knows much about Dissent, for hei 
speaks of some unnamed publication as thc^ 
“authoritative organ of Orthodox Noncon- 
formity ’* (p. 207). No such publication exists. 
Most of the greater dissenting sects have their 
own organ, but no one of these speaks for all. 
And, indeed, what is “Orthodox Noncon- 

forniity.^** On the que.stion of miracles, Mr. 
Harri.son uses the antiquated phrase “suspension 
of the laws of nature,’* and talks of “violation'* 
quite in the style of Hume. Surely after Mill 
md Huxley this language ought not to be used. 
With Mr. Harrison *s agnosticism about a 
“Creator,” and his emphasis on social effort an^i 
character-building, probably most scientific 
readers will heartily agree. 

(4) After Mr. Harrison’s relegation of meta- 
physics and ab.solutcs to the lumber-room of out- 
worn things comes Dr. Bosanquet’s “truth which 
for us is now established, of the reality and per- 
fection of the Absolute ” (p. 260)1 No doubt they 
will read each other’s books — or perhaps they 
will not — and will remain of the same opinion 
.still. But there is a great difference between 
the two, in the eyes of what Mr. Harrison would 
probably call an “average reader.” The one is 
a litti^rateury the other is a thinker and philo- 
sopher. We have no space for an adequate 
review of Dr. Bosanquet’s book (which embodies 
the Gifford lectures for 1911-1912), and must 
content ourselves with saying that the title well 
describes the contents, and that the author’s view 
of lime seems more satisfactory than that of 
Bergson, which he criticises. 

OUR BOOKSHELF. 

Plant Discuses. By Dr. Werner F. Bruck. 
Translated by Prof. J. R. Ainsworth-Davis. 

Pp. 152. (London: Blackie and Son, Ltd., 
1912.) Price 25 . net. 

It is diflicult to see to wdiat class of readers this 
book can be of use. Thb book claims to be “ a 
concise introduction to the subject of plant dis- 
eases,” and the field surveyed is very wide, 
fung'ous and animal parasites and diseases cau.sed 
by adverse cultural or weather conditions being 
included. Except in a few instances, as, c.g. in 
the chapters on di.seases of coniferous wood and 
on heel and mangold diseases, little is said on 
the changes 'produced by disease in “the plant. 

In some cases the enumeration of the “pests-' V 
carries no information at all, e.g. in the list of 
“ animal pests ” of leguminous plants there is a 
bare list of nine names. Unfortunately much of 
the information is given in so vag^ie a manner 
that the book cannot be recommended as a 
“primer” for the student, and it does not claim 
to give the detailed advice as to remedies neces- 
sary for the practic.al grower. One wonders what 
idea a student w'ould carry away after reading the 
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following description (which is unaccompanied by 
• any illustration) : — “ The aecidium is found below 
the cortex of a stem or the epidermis of a leaf ” ; 
and shares his bewilderment on reading, in the 
paragraph dealing with cultural methods, the 
sentence: — “Artificial solutions . . . ought to 
contain the substances present in the diseased 
specimens.’* 

Althougii “mykoplasm” is mentioned, no refer- 
ence is made to the discovery of “ specialisation of 
parasitism ” by Eriksson and others. This leads 
the author wrongly to assume that the hop and 
pea mildews spread from their numerous wild 
host-plants to the cultivated plants in question. 
The view expressed that Nectria ditissinm is 
^vays the secondary and not the primary cause 
of apple-“ canker ” was disproved some time ago. 
By a slip Fusicladium dendnticuni is stated to 
attack pears; and it may be pointed out that 
Alternaria is not an Oomyccte, Ilypochnus is not 
an Ascomycete, and that green vitriol is iK^t 
copper sulphite. 

The illustrations are bad, some extraordinarily 
^o — e.g, those of corn-mildew, vine-mildew, apple- 
scab, and Orobanche. The last-named is certainly 
worthless; six botanists (all familiar with the 
plant), to whom it was shown by the reviewer, all 
failed to recognise the plant. 

The best we can say is that the descriptions of 
the various fungi mentioned are clear, and the 
hook is very free from misprints. E. S. S. 

Technical School Organisation and. Teaching, By j 

C. Hamilton. With a preface by G. TJefny Yule. | 

Pp. xii-f- (5:8. (London: George Routledge and j 

Sons, Ltd., 1913.) Price 2S. 6 d. net. ! 

Thk great and rapid changes which have recently j 
taken place in the organisation of technical educa- | 
tion in evening schools have (says Mr. Yule) j 
ci*)?ated a demand for a new series of text-books 
specially adapted to the new circumstances. T'hc 
present volume is issued as a general introduction 
to the series. Its aim is to dehne the proper scope 
and function of evening school work, to discuss 
the organisation necessary to make that work 
effective, and to provide — especially for those who, 
without previous training or experience, become 
instructors in evening schools— a simple exposition 
of the chief principles of teaching. It is evident 
that the author has excellent qualifications for 
performing his task. In his introductory section 
he shows so clear a grasp of the problems of 
evening school work, so sane a view of its possi- 
bilities and of the part it should play in a national 
scheme of education, that he gains at once the 
"^qjphfidence of his readers. The same lucidity, 
liberality, and practical good sense characterise 
the subsequent section on the arrangement of 
courses* the details of administration and the func- 
tions of examinations. The final sections show a 
refreshingly sound appreciation of the principles 
^tid much skill in applying therh to 
the special problems of the technical teacher. It is 
probable that these 120 pages will prove^the most 
helpful and informative part of a thoroughly useful 
book. 

NO. 2266, VOL. 91] 


LETTERS TO THE EUiTOR. 

I [The Editor does not hold himself responsible for 
I opinions expressed by his correspondents. Neither 
! can he undertake Ho return, or to correspond with 
I the writers of, rejected manuscripts intended for 
this or any other part of Nature, ^ No notice is 
taken of anonymous communications,] 

! An Attempted Photochemical ** Resolution *’ of Silver. 

i The recent: corresjjondonco between ^'Prof. Schuster 
i and Mr. Soddy in these columns suggests the placing 
j u|)on record of a bold but unsuccessful attempt to 
! split up the element silver wliicli 1 made some years 
I ago with one of iny students. In these days, when 
i tentative sj)ec^ilalions are figuring so larg(‘h‘ in the 
' scientific world for positive* knowledge, it may be 
■ necessary to jjoiiit tint that the rc'sean h was prompted 
; b\' no theoretical views concerning the compound 
. nature of silver. But while there was no special 
; (I priori ri'asnn for suspecting the elemental character 
; of that metal it was well known as a fact that its 
; chloride, Xr., on exposure to light only underwent a 
: liniilecl decomposition- /.c. that the photo-reduction 
j ceased when a certain minute proportion of “photo- 
( salt” had been formed. The consideration of this 
I property of the silver halides suggested the inter- 
I pr(‘talion (purely hypothetical!) that the “element” 
j contained a constituent (say, a-silver) of which the 
chloride was sensitive to light, and another (say, 0- 
silver) loss sensitive or insensitive to light. From 
I this it follow’cd that if, afl(‘r exposure and complete 
I saturation with “photo-salt,” the unchanged chloride 
i t'ould be separati'd from the photo-reduction product, 
i the lallt'r, on reconversion into chloride, should 
! furnish a salt very highly sensitive as compared with 
the main portion of unchang(*d chloride. 

I lu>r various reasons the research was never a'lm- 
plcted, chief among these reasons being the difficulty 
of effectively separating the minute trace of photo- 
reduction product from the large excess of unchanged 
chloride. Not w ithstanding our failure, the experi- 
ment might he worth repeating under mDre favour- 
able condilions siiui' the relative sensitiveness to light 
of tw’O specimens of silver chloride the hypothetical 
a and 0 modifications could be easily detected and 
possibly measured. Kwu if a negative result is 
obtained it w’ould si'cni worth the expenditure of time 
and trouble in ordi'r to set at rest lh(^ qiu‘stion raised 
by the hvpotlu'sis. Should the result be positive it is 
needless to jinint out that the disrnveiV might have 
important practical bearings upon photographic pro- 
cesses. It may wcuMh nientioning that in the 
course of our experiments it w'as found that a boiling 
saturated solution of aniline hydrochloride was a good 
solvent for silver ehloridt'. What is wanted, how^- 
cver, for the present purpose is some inorganic .'Sol- 
vent which dissolves the unchanged silver chloride at 
ordinary temperatures mor-o freely than th(‘ metallic 
chlorides (lithium, &c.) hitherto used for this purpose. 
Reagents like thiosulphates, cyanides, &c., which 
form salts with and freely dissolve silver chloride, 
anpear to decompose too much of the “photo-salt” 
to be of use in such an inquiry. The bearing of the 
present discussion upon our abortive attempt to “re- 
solve silver is sufficientlv obvious — is the darkening 
of a silver salt under the influence of light a case of 
“physical analysis”? R. Meldoea. 

Bournemouth, March 22 . 

Dana’S Proof of Darwin’s Theory of Coral Reefs. 

In connection with Prof. Davis’s paper on Dana’s 
proof of Darwin’s theory of coral reefs, which ap- 
peared in Nature on February 6, it is interesting to 
point out that land valleys which extend beneath the 
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sea are not always proofs of subsidence. Such valleys, 
like coral reefs, may owe their existence to different 
factors in different cases. 

The , harbours of this coast are the hij^h parts of 
submarine fault valle>s, and the portion bordered by 
land is often %nly a sjiiall part of the whole. Vet the 
evidence is very clear that the coa^d has risen regu- 
larly since the" Red Sea was made, and that river 
erosion has had nothing to do with the tornialion of 
these stcep«i.sic^d rills. he coast of equatorial Hast 
Africa is essentially similar, tiiough there the fault 
features arc not so obvious, as they have been 
smoolhed down somewhat by the heavy rainfall. Vet 
such harbours as Mombasa^ Kilindini, 'J'anga, .and 
Wasin are obviously homologous with* those of Port 
' .Sudan, Suakin, and the desert harbtairs of the Red 
Sea. 

Chwaka Jkay, on the <‘ast coast of Zanzibar, is part 
of a depression which runs right across the isl.ind in 
a south-west direction, and forms long inlets where it 
reaches the sea on the other side. 

The island of I’eniba, a little north of Zanzibar, is 
dissected in a wondtrful way on its west side by lorii 
ticn-ds running far into the land, and ending in man- 
grove creeks, perfect slav(*r- and pirate-hidings plan s. 
'rile land is comparatively high and of greaf bTfilily, 
so that a coasting voyage among the tiords is one of 
great pleasure and interest. 

Sundy lht‘se arc typical drowned valleys? Not at 
all; th(‘ island, like Zanzibar, was elevated in late 
Tertiary times, the fossils of its coral cliffs are Pleis- 
tocene or recent, and both islands have remained at 
or near their pres(‘nt level while their reefs were 
.‘arved out. In places on the ea?5t coast of Zanzibar 
he reef is up to thr(‘(' miles \vide, and is something 
jeUvetSn a Wnging and a barrier formation. Yet it 
vas all formed by abrasion of el(.*vale<l coral land. 

Along* the edge of the dt'(‘p water, in a line ;it right 
ingl(‘s to the Pemba fiords, is .a regular hut broken 
ine of reefs and islands, a typical barrier. WhiTC 
he islands have not bi'en worn away by the sea they 
ire formoll entirely of elevated coral, and the reefs 
lave been formed by abrasion of land. W hen this 
irocess is compbde, there will be a typienl barrier 
eef, should llie islands continue stationary at the level 
o which Ihev were originally elevated. 

The two islands, Zanziliar and Pemba, wen' origin- 
illv' reidilar oval ('iips of coral (or perhaps s.'uu'i'rs 
’ether, as in Pemba coral limestone is seen at lowest 
ide l<*vel a fong way up Cffiaki (ffiaki Pay), and were 
'onnected w’ith tin* mainland. 'I’hesi* were filled with 
lie sand and pebbles w'hich now form most of ilie 
lills. After elevation they were rut off from the 
nainland bv marine erosion, possibly (in the ease of 
IVmba at h'ast) also by a comparatively deep fault. 
Other faults on this side eraeked the sauec'rs, and 
rri'gularity was further induied by marine abrasion, 
in some places made oxeessive by powerful sill-be;iring 
urrenls, in others ncutralisiil by the protection 
affordt'd by growing coral and alga'. .As along the 
deep wati'i* conditions more uniformly favour the 
grow’th of prolci'ting organisms, tht* t'dges of the 
■^auci'rs retain tht'ir regularity, whih' within the mass 
[)F sand and the limestone oi\ which it lies is subject 
to rapid di'gradntion. 'fhe fiords are extending into 
tlie land among the mangrove swaamps at their he.ads. 
file roots of the mangroves penetrate the crevices of 
the coral and cause shallow* accumulations of 
mud, botli factors for the disintegration and solution 
of coral limestone. T take the extremely complicated 
outline of th*' south end of Pt'mba Island to be an 
example of the bar.ieliois descnb(*d bv Prof. Gardiner 
in the results of the Percy Slnden Trust expedition to 
the western Indian Ocean. 
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In the Red Sea the heads of the harbours are bein^j^ 
tilled* in with blown .sand and llood-borne alluvium^' 
but in Pemba there are no delta-likc formations ; th^ 
marine currents are far too pow^erful to allow* ot them| 
even if the streams were big enough to convey any 

quantitv of alluvium. . . .... .1 

In the Red Sea and equatorial Hast Africa we thus 
have, on stationary or rising coasts (i) Submarine 
valleys which are scarcely altered from the onginal 
fault rifts; (2) those of similar origin soipewhat dis* 
guised by the effects of tidal currents and fresh-water 

streams. ... , 

'Pile abovr have little if any continuation into the 
land, but in Pemba are ‘found (3) Long tiords simu- 
lating drowned valleys, but of thi' same origin as (i) 
and (2); 4) barrier reefs formed by abrasion alone, m 
Zan/ibar_aiul IV'inba. 

Ill the R. d Sea are (5) barriers which are featu^t?^ 
of the sides of a rift vaUcy merely coated wdth coral. 

(b) 'Phe barriers of the equatorial coast may be of 
the same origin as those of the Red Sea, but, if^ 
Zanzibar Island be reckoned a part of this barrier, 
removal of the int(‘rv'<*ning land has been at least the 
cause of the final separation, as proved by the fauna 
of the island. Probablv they are comparable to the 
barrier of the wt'st side of Pemba in structure and 
origin, due to the faiilling and erosion of the heterd- 
geneons material of coral deposits. 

.My slalemtMils here are dogmatic for want of space, 
but details are given in my papers in Proe. Camb. 
Phil. Soc., i()02, and Journ. lann. Soc., vol. xxxi., 
1007 ^and 1911. * 

My being in a distant and isolated village, which is, 
how'ever, a few* yards from coral reefs, is my excuse 
for the delav in your reei'ipt of this coniribution to the 
liseussion. ‘ ’ Cyril Cros.slaND. 

Dong'onab, Red .Sea, F'ebruary 24, 

Elliptical Lunar Halos. 

On the morning of January 26, 1908, while observ- 
ng with the Keelc'i* rellector of this observatory, I 
loticed a eiirious lunar halo, which I described as 
ollows in the not(‘s mack* ril tin* tinw' : 

“At 4.25 a.m. (Eastern standard time) I saw an 
•lliptiral Imlo (lose to and eonet'iitrie wnth the moon. 

Is major axis was vertical, and \Vas about 7° long, 
he lunar diameter being used to make this estimate. 
The horizontal axis was a little less than half the 
M'tical, or about 3°. 'J'he halo lasted only about one 
iiinute, but w*as unmistakable, being well defined 
I'xcc'pt near thi* bottom) on b(^lh its inner and out<*r 
dges. It reappeared less distinctly at 4.31 .a.m., 
asting only a few .seconds. I w’atched the moon 
intil 4.50 a.m., but saw- no third appearance. The 
lalo was w'hite in colour. There was a light east 
ind blowing at the time, and there w as a little haze 
n the sky. The tempi'rature w*as 28° E., and had 
been verv constant all night. The moon w*as at last 
iluarter.” 

At mv rc'quest the other observers here have w^atched 
for such a halc?^, and on Diwmbor i, 1908, both Prof. 
Jordan and Or. Baker witnessed a much longer* 
appearance of it. Prof. Jordan ^s notes read as tt>^ 
low^s ; — 

“An elliptical lunar halo W’as visible here on the 
evening of December i, i()o8. T^ie night began with 
a very clc^ar sky, but about eight o’clock a slight haze 
became visible in the nqjghbourhood of the moon. 
This soon began to take definite form, and the halo 
dc'veloped. It remained visible until about 9 p.ni., when 
it graduafh' disappeared and the sky soon became cloudy. 
The halo varied greatly in brightness because of the 
varying amount of haze in the atmosphere : very 
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definite 'and bright when tlie amount was larg^ and 
occasionally disappearing in part or even com^etely 
as the atmosphere cleared. Sometimes the whole halo 
became uniformly faint, while at other times portions 
of the circumference disappeared. The major axis 
was vertical, the moon being about on the meridian. 
The axes were estimated to be about 7° and 4® re- 
spectively, but no careful measures were in.'|.de. The 
colour, if any, was very slight. The moori was at 
first quarter.” 

None of my astronomical friends to whpm I have 
described those elliptical halos has ever ’seen one. 
riiey must be rare phenomena, and well worth re- 
cording. ^ # Frank Schlesinger. 

Allegheny Observatory, February 24. 

The halo appears to be that known as “ HalFs halo,” 
hut the diameters given arc rather less tlian those 
otisoiwed'by Hall. 'J'he phenomenon is mentioned in 
IVrnter’s ” Meteorologischo Optik ” (p. 262), and an 
explanation is suggested by him on p. 381 of that 
work. Nature.] 


The Reflection of X-Rays. 

In continuation of the cxperlmeiUs of Mr. \V. I>. 
Bragg (Nature, December 12, 1912, p. 410;, 1 have 
investigated the reflection of X-rays by mica. Mr. 
Bragg finds one reflected beam, \vhile Messrs, lliipka 
and Stcinhaus (Nature, March 6, i<M3, p. 10) find two 
beams. Using a parallel pencil and an angle of 
incidence of 70®, I find no dinicully in photographing 
five beams emerging from the “incident” side the 
mica, of which that obeying the ordinary laws of 
reflection is the most obvious. 

From the “transmitted” side of the mica sheet 
there are certainly no fewer than thirty distinct beams 
aparl from thet intense primary beam .which has 
passed through the crystal (0-33 mm. thick) without 
much absorption. The plane of the mica sheet was 
perpendicular to tliat of the photog-rapliic plate. In 
the reproduction given below, the intense black spot 

is produced by 
the transmitted . 
primary beam, ; 
while beneath 
It is seen another 
circular patch due 
to the ordinary 
n^flected beam. 

The greatest 
photographic in- 
tensity occurs in 
thos(^ transmitted 
beams which have 
suffered the least 
deviation, the 
ordinary reflected 
pencil being feeble , 
in comparison with 
some of them. 

It will be evident that the transmitted pattern is 
^alogous- to that obtained by Messrs. Laue, Fried- 
and Knipping (Nature, November 14, 1912, 

P using a pencil of X-rays falling normally on a 

crystal of zincblendc. Repeating my experiments, 
using a normal pencil, a transmitted pattern is ob- 
tained .similar to theirs. % 

Besides giving rise to numerous pencils in definite 
directions, the mica sheet exhibits the ordinary inci- 
dent and emergent scattering. It is well known that 
this effect is small in the plane of the radiator. Thi.s 
IS borne out in all the negatives which exhibit general 
fogging, except along a line which refJrescnts the line 
of intersection of the photographic plate by a plane 
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containing the mica sheet. Thia. tine is fegresented 
in the diagram by the broken line. Simi||rt’ Results 
are obtained using rock salt and galena^ " V. •; 

Since the photograph described above is unsuitable 
j for reproduction by a half-tone block, I Save bein 
I obliged here to substitute a diagrammatic copy for it. 

I H. Bi Kbkne. 

j Physic^ Department, University of Birmingham, 
March 15. 

The Presence of Protozoa in 

I p to ih(‘ prcsciii, so far as 1 am a>yare, the only 
nictliod of demonstrating the presence of Protozoa 
in soils has betai by cultures. This method, of course, 
le.aves untouclff‘d thi' really important question as to 
what Protozoa are leading a trophic existence at any 
given lime in a soil sample, since m.'iiiy of ' the forms 
lound later on in eulUires may be derived from cysts. 
In these eireuinstanees I thought it might be of 
interest to direct attention to a method b}' which the 
I jirestmce of Protozoa in the trophic stage in the soils 
! ( an be readily dernonstr.'ited, e\'en though this method 
I Irom a quantitative point of view probably gives low 
I results. 

1 A small quantity of the soil to be investigated is 
I mixed, as soon as it is collected, witli about an equal 
j volume of picric' a (id. The mixture is then placed in 
a wide dish and carefully stirrt'd, so that the organisms 
I on ih(‘ surface films between the soil particles are free. 

If the mixture is then allowed to stand for a time 
it will be found that most of the bacteria, diatoms 
and Protozoa that w(‘n‘ present come up to the surface 
lilm. The coverslips, ('ul actording to the method 
whic h J ha\'(‘ prc.'vicxisiy described, can then be floated 
on lli(‘ film, and then ))laeed in tubes containing 
corrosive. 'J'hese cover-slips can then be handled as 
though thev were ordinary smears. 'Phe best method 
of staining secans to bc‘ to stain for .some time in 
strong acid haemaltim, followed by eosin. I have 
tried mixing the soil in the first in.stance with other 
fi vatives in the place of picric acid, but' have not ob- 
tained such good results. By this method perfectly 
clean preparations, showing large numbers of ania?ba 
and fl.agellates, have been obtained from a six weeks 
•Id bed, which had been used for growing seedlingn 
cauliflowt^rs. These have been used to compare the 
active fauna of such a soil with the fauna derived 
from the same soil in cultures. 

As might be expected, it has been found that the 
prevalence of any given Protozoon in the cultures is 
not an indication of its prevalence in the trophic stage 
in the soil, though by varying the methods of culture 
it has been found possible to cultivate all the Protozoa 
that have been found by the above method leading a 
trophic; life in this soil at the date of fixation. 

C. H. Martin.* 

The TIill, Abergavenny, March it). 

Jelly-fish of the Norquatie River. 

The discovery of a jelly-fish in the northern water- 
shed of the Limpopo will be of some ' interest to 
zoologists. 

During the new year holidays, while making zoo- 
logical collections in the Bembezi district (thirty miles 
north-east of Bulawayo), I noticed some jelly-fishes 
in a pool of the Norquane River, a tributary of the 
fourth degree of the Limpopo. 

With the scanty literature at my disposal, it is not 
possible at present to identify or determine it as a new 
species, but judging by the figures in Lankester^s 
“Treatise on Zoology” and in the “Cambridge 
Natural History,” and also by Mr. Moore’s .statement 
(“The Tanganyika Problem”) that Limnocnida tan- 
ganyikae varies in size from that of a shilling to 
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; a two-shilUng piece, and is as flat as those coins, 
these jelly-fishes are not referable to that species. 

In fife, they are almost hemispherical and slightly 
flattened oh top ; the largest do not measure more than 
idlnm. in their widest part, and the smallest measure 
about 6 mm. 

The Norquane is a narrow stream with a sandy 
' bed cut into a succession of pools by granite bars. In 
all the pools ^er a distance of a mile, hundreds of 
the jelly-fisheiPiv.ere to be seen. The first specimen 
was found in a pool about 20 ft. by 30 ft. and 7 ft. 
deep, late in the afternoon, and a careful search did 
not at first reveal any more. Shortly after mv having 
a bathe in the same j)ool, numerous .'»pecimcns came 
to the surface, and subsequent observatidn showed that 
*the creatures swim near the surface in the earlier part 
of the day, and retire to the deeper water during the 
hotter hours, from which they were disturbed by the 
balhing. Their slinging powers, however feeble, 
probably render the jelly-fishes unpalatable to the fishes 
in the pool (chielly Barhiis ytuaculatns and Tilapia 
sp.), which left them severely alone. 

T hope to be able soon to obtain Gunther’s paper in 
the Q.J.M.S. on IJniDOcnida tanganyihae, when it 
will be possible to decide whether or not this is a new 
and the fifth known spei'ies of fresh-walcr meduSa. I 
should add that a careful examination of several pools 
during thre(^ days faik'd to rt'veal any signs of a 
hydrosomc stage. G. Arnold. 

The Rhodesia Museum, Bulawayo, February 21. 

An Experiment for Showing Lines of Force in an j 
Electrostatic Field, 

The gencTal dircclions of llie lines of force betw<‘en 
charged conductors can bo shown by a method which, 
though extremely simple, shows as much as the 
elegant but somewhaf elaborate apparatus described 
by Mr. R. F. D’Arcy (Naturk, IVfarch 20) would -seem 
capable of. 

It is simply to allow a scrap of cotton-wool to fall 
between the knobs of a Wimshurst machine, or 
among any conductors connected with them. As soon 
as the bit of fluff toiK'hes one of the conductors it 
pioves off rapidly along a line of force. If the other 
conductor is oppositely charg(‘d the fluff will strike 
it, and again be repelled, usually in a slightly ditferent 
direction, thus traversing a different line of force, 
and so on. 

The scrap of charged fluff moves so rapidly under 
the electric forces that, owing to the persistence of 
vision, the shape of its path is very evident, and, 
owing to its lightne.ss and the relatively great resist- 
ance offered by the air to its motion, its path approxi- 
mates very closely indeed to the line of force. 

Bkrnaup M. NKvit.rF.. 
William IJllis School, London, N.W. 

Snail-oavities in Stones. 

Rkferrinc, to Mr. E. W. Swanton’s letter in Nature | 
of March 20, may I point out that the Agglostonc 
rock is a sandstone composed of quart/ grains bound 
together by a ferruginous cement. 

T believe the excavations of Helix aspersa on rock 
surfaces are produced by chemical action, and that the 
secretion only acts as a solvent where salts of lime 
are present. This assumption seems reasonable on 
the supposition that the snails require lime for the 
construction of their shells. 

Sandstones, unless calcareous, would have to be 
attacked mechanically by snails for cavities to be 
formed. Is there any evidence to prove that such 
cavities have been produced in s.andstones? 

C. Carps- Wilson. 
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COMPLETION OF the DISCOVERY OFl 
THE GREENLAND COASTS,^ 

T he last part of the coast of Greenland 
remain undiscovered is the north-easter|| 
tract between Germania Land and the area reached 
by Peary on his famous journey across 
northern "ice-sheet to Independence Fiord. This 
gap has been filled by the Danish expedition under 
Erichsen, which discovered that instead of the 
coast continuing in a fairly direct course from 
Germania Land in N. to Peary Land in 
82^° N., Greenland projects in a long peninsula 
for 5° to the east. The work of the supporting 
parties of this expedition made .some interesting 
additions to the glacial geology of GrpenlamV 
which have been published in Koch and Wegener^^s 
memoir on the glacial observations. Erichsen's 
expedition achieved its object, but he and his two 
companions, Ilagen and the Eskimo Brdnlund, 
perished during the return journey. Bronlund 
was able to reach nearest home. His body and 
diary, with a map by Lieut. Hagen, were found 
by a search-party under Captain Koch. These 
papers announced the success of the expedition 
and its tragic end. The journals^ of Eiichsen and 
H.'ig'cn were not recovered, and an expedition to 
searcii for them was dispatched under Captain 
Ejnai* Mikkclsen in 1909. This expedition was 
successful in recovering some messages left by 
I Erichsen in his dep6ts, i)ut it also nearly perished 
on the return journey. 

The ^ixpedition sailed in a small sloop, the 
Alabama, but its plans were disorganised at the 
start. It called at the Faroe Islands to receive its 
dogs. But of the fifty dogs which had been 
bought in Greenland, twenty-three had died on 
the voyage to the Faroes, and the rest were so 
diseased that they had to*be shot. The Alabama, 
therefore, had to go to the Eskimo settlements in 
south-eastern Greenland to buy dogs, and was 
thus seriously delayed. The expedition reached 
its base. Shannon Island (lat. 75° 10' N.), on 
August 27, and a party in the autumn sledged up 
the eastern coast as far as Lambert’s Land (79®), 
where they found Bronlund ’s grave. After winter- 
ing on Shannon Island, Captain Mikkelsen and 
Lieutenant iversen marched across the inland ice 
to the head of Denmarks Fiord, which had been 
discovered by Erichsen; they searched its coasts, 
found the site of Erichsen ’s camps, and recovered 
the messages left in th6m. Miklcclsen had in- 
tended to return to the Eskimo settlements on the 
western coast through the strait which, according 
to Peary, extends across northern Greenland; but 
this plan had to be abandoned when it was foinfET 
from one of Erichsen’s notes that *‘the Peary 
channel does not exist. Navy Cliff being con- 
nected by land wi^ Heilprin Land/’ The authpr 
has commented severely on this mistake, but, con- 
sidering the sufferings it caused him, his annoy- 
ance is intelligible. 

1 Lost in the Arctic.” Being the Story of the Aiabanta Expedition, 
1909-13. By Ejnar 'Mikkelsen. Pp. xviii+400+plates. (London: W. 
Heinemann, 1913.) Price i8jr. net. 
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The twa explorers therefpre started back from 
the mouth of Indepcndenli f'iord around the 
north-eastern, peninsula, of Clrcenland in order to 


' 5 ? ■ 



reach their base on Shannon Island, 7° 
south. They were delayed by the rotteif conditioi 
of the thawing* ice and the difficulty of crossing, 
the numerous water-leads. They were compellec 
to wait until the 
return of colder 
weather improved 
the 'K:onditions of 
travel. Du ring- 

most of the re- 
turn march the. 
two t r a V e 1 1 ers 
were on very 
short rations, and 
the conditions of 
the season were so 
unfavourable that 
there was very 
little fresh food 
to be obtained. 

The seals were so 
thin that they 
sank when shot, 
seal-meat was 
not procurable. 

Both men were 
attacked by 
^curvy, from 
which they were 
once cured by 
k i 1 1 i n gf a fe'" 
birds. Without 

dog transport their position would have bei 
hopeless; but by eating the last of their doj 
they managed to reach some of the dep 6 ts th 
Mn oofkfi vni oil 


had, been laid for Erichsen. :Whert at 

arrived at Shannon Island, ; tji^y fouiid that the 

Alabama had been wrecked and their companions 

had left They 
had to spend two 
further winters at 
their base before 
their, fescue in the 
sprinSf of 1912. 

The main geo- 
graphical result of 
the expedition was 
the disi>tovery 
from Erichsen *s 
notes that the 
Peary canal is not 
a continuous strait 
but two fiords, so 
that the northern 
end of Greenland 
is not a separate 
island. Ctiptain 
Mikkelsen’s own 
work has added 
to the topography 
of this most in- 
accessible part of 
the Greenland 
coast. His book 
is most graphic- 
ally written ; it 
tells the story of perhaps the most adventuroui 
arctic journey from which the explorers returnee 
to narrate their experiences. The two men suc- 
ceeded in their errand owing to the ;same sounc 


m Arrfii'.* 
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judgment and geographical insight which enable 
them to survive the terrible hardships of the 
return iournev. 
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The J>ook does not give any of the scientific 
results of the expedition, which will no doubt prove 
to be valuable from an observer of such wide arctic 
experience as Captain Mikkelsen. The book is 
illustrated by many instructive photographs, 
which are arranged haphazard, and by a map 
which is the most inconveniently placed that we 
remember to have seen. 

COROMAi, GLORIES, AND 
IIEIUGKNSCHEIN. 

D uring May and June, 191J, several corre- 
spondents described a number of optical 
phenomena, principally solar iialocs, which they 
had observed just before the commencement of the 
remarkable haze which covered the sky in the 
northern hemisphere during the summer months 
of last year, and a short article dealing with the 
simpler haloes and mock suns appeared in Nature 
(vol. Ixxxix., p. 377). Recently attention has been 
directed to certain less generally known and less 
majestic phenomena (possibly also less ominous), 
wliich are described as (i) corona*, (2) glories, 
Ulloa’s rings, anthclia, or Brocken spectres; 

(3) haloes, or more strictly Heiligenschein or dew 
glories, and a note on these may supplement the 
earlier article. 

Coronfe arc luminous rings around the sun or 
moon, usually, although not necessarily, smaller 
than the smallest halo properly so called, which 
has a radius of 22"^. The order of their colours is 
opposite to that of haloes, red being outside and 
blue inside for each ring. Inside the first ring is 
the aureole of a peculiar pale-tinted blue near the 
luminary, with brownish-red next to it. Sometimes 
the aureole alone is visible. 

Coronas are produced by diffraction either by 
small drops of water or possibly by icc-necdles, 
although Dr. Simpson, from observations in the 
Antarctic with a party led by (Captain Scott in 
Septem|un% 1911, and fnmi theoretical considera- 
tions, concluded that corona* there* were not 
produced by ice-crystals, but by super-cooled 
drops of water, and drew the very important de- 
duction that “liquid’* water exists in the attno- 
spherc at temperatures far below the ordinary 
frtaizing point. The more uniform the size of the 
drops in the cloud producing a corona, the more 
brilliant is the phenomenon. The angular 
radius 0 of a coronal ring is proportional to the 
wave-length A of the colour of the ring and 
inv’ersely proportional to r, the radius of the 
drops, but a small correction is necessary on 
account of the fact that the sun or moon is not 
a point-source of light, but has a definite dia- 
meter. Observed radii ^ must be diminished by 
16' before they are used in the formula 
sin 0 =-c\/r, where c is roughly o’8, 1*3, 1*9 for 
the fir^t, second, and third rings. The intensity 
of the light in the rings is of the order of i / 100 
of the intensity of the direct light from the 
source. The diameter of the drops in clouds pro- 
ducing coronae varies from about o’oi to 0*04 
millimetres. 

Glories are luminous rings seen around the 
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head of the shadow of the observer upon a cloud,. 
They are specially .frequent upon mountains^ 
hence the name Brocken-spectre. Antonio de 
Ulloa, the Spanish captain who took the French 
scientific expedition to Peru in 1735 and explored 
the Andes with Bouguer and Condamine, shares 
with Bouguer the honour of having first given a 
precise description of the phenomenon which is. 
sometimes associated with his name. Scoresby, 
the arctic explorer, observed glories frequently in 
polar regions, with clouds rising from the sea, by 
climbing the mast of his ship. On one occasion 
he saw as many as four coloured rings. 

Accounts of glories occur on almost every page 
of the logbook kept by the observers on Ben 
Nevis, and on one occasion, November 23, 1884^ 
they saw as many as five together, varying in 
radius from less than 2° to more than 10°. 
\ccording to Pernter, glories are coron£B produced 
by reflected light. They are consequently much 
less intense than direct coronse, and are usually 
seen by sunlight. Out of nearly 200 glories 
descril^ed by the Ben Nevis observers, only three 
were seen by moonlight. Mascart, however, 
attributes glories to diffraction of the inci- 
dent light in the same way as if it were travel- 
ling in the opposite direction, and against this 
expl^mation the objections which Miss A. Everett 
quotes (January 23) from Prof. Rjeharz would 
not hold. 

Haloes or glories around the shadow of the 
lu^ad thrown on dewy grass in early morning or 
evening Ifave been called “ Heiligenschein “ to 
distinguish them from haloes of the ordinary type. 
The “ Heiligenschein “ is a real phenomenon which 
can be photographed, and it extends some dis- 
tance from the edge of the shadow. It is not to 
be confused with the apparent brightness around 
the shadow thrown on a flat surface, which is a 
purely subjective phenomenon. This latter may 
explain the brightness along the shadow of an 
overhead tram-wire mentioned by Mr, Merrick in 
a letter. The Heiligenschein is most clearly seen 
in meadows where the grass is more or less uni- 
form in length and orientation, and is covered 
with small drops of dew. The height of the sun 
should be such that the length of the shadow 
is 40 ft. or more. I'he phenomenon is attributed 
to the light reflected from the spherical dew- 
drops both directly and after two refractions and 
one or more internal reflections. These effects 
give a maximum intensity in the direction of the 
incident light, the intensity falling off continuously 
without alterjaation of colour. It is, therefore, 
quite distinct from haloes, corona?, and glories../—^ 
The halo on ruffled water described by Prof. 
Worthington in Nature of February 13 fp. 647) 
appears to be akin to Heiligenschein, although 
the condition of slight turbidity which he postu-^ 
lates suggests that the turbid constituents may 
act in a similar way to fog particles. 

In addition to the letters already published in 
Nature, several others have been received. Mr. 

T. S. Patterson, of Glasgow University, refers 
to Benvenuto Cellini and the consolation which 
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golfers may gain by contemplating the Heiligen- value : whilst in the third and concluding portion 
schein when they are searching in the lengthen- of the work Mr. D. R. Steuart describes the 
ing shadows for a missing ball; Mr, G. A. treatment of the shale^ from the time it leaves the 
Shakespeare, of Birmingham University, also mine until its products are ready for marketing*, 
refers to Cellini and to the subjective effect at I The history of the Shale-oil industry is one that 
the edge of a shadow, and to the peculiar effective- | always appeals strongly to the imagination as 
ness of the leaves of the white pink in producing | an illustration of how every obstacle can be sur- 
Heiligenschein ; Mr. G. Merrick, of Newcastle, mounted by dogged perseverance and deterniina- 
states that he has observed Heiligenschein around I tion, and the fact that to-day the industry still 
the head of a person 4 ft. from him — an unusual 1 holds its own after a forty years* war with the 


occurrence- — and along the shadow of an overhead 
tram-wire ; Mr. G. M. Davies, of Croydon, 
describes an observation of a “glory ” on Snow- 
don at 3 p.m. in September, 1905; Mr. Howard 
Eox, of Falmouth, relates an experience in Corn- 
wall forty years ago as he was driving along the 
road, when he saw a gloiy on a low fog, followed 
later by a white “fog-bow.** A note has also 
been received of a “halo** of about 15^ diameter 
seen on the surface ot Lake Suwa in Central 
Japan by Viscount Tanaka. In this case the 
phenomenon might be attributed to diffraction by 
minute water-drops condensed in the air just 
above the surface of the lake, but such an ex- 
planation would fail if, as stated, the colour-bands 
were radial. The phenomenon is discussed in an 
article (in Japanese) in the Journal of the Meteoro- 
logical Society of Japan (December, 1912). • 

“ H, \\ G.” refers to the radial appearance of 
dust on the surface of a mirror owing to the 
particles of dust and their images presenting to 
th(* eye the appearance of short straight lines. 

F. G. 

THF OF THE LOTHTAN^A 

'^T'HE memoir on the oil-shales of the Lothians 
i published by the Geological Survey of vSeot- 
land'^in 1906 contained so much valuable informa- 
tion that the first edition was exhausted in 1911, 
and the second edition, brought thoroughly to 
date, has now been issued, and forms a most 
welcome and valuable addition to our knowledge 
at a time when the .Scotch shale-oil industry is 
exciting so much interest as a possible asset to 
the Empire in the supply of fuel (fil. 

Nearly the whole of the industry is confined to 
a belt of land some six miles in breadth, which 
stretches from near Dalmeny on the Firth of Forth 
in a southward direction to the moorlands around 
Cobbinshaw and Tarbrax. The first portion of 
:he memoir is devoted to the geology of this shale- 
mI field, the survey of which was commenced by 
5 ir Archibald Geikie in 1857, carried on by Mr. 

5 J. .M. Cadell and the late Mr. James S. Grant 
^Vilson, and is now brought up to date by 
VIr. R. G. Carruthers. The second part deals 
-vith the methods of working the oil-shales, and 
las been entrusted to Mr. W. Caldwell, whose 
vide experience as mining engineer to the 
Pumpherston district makes this section of special 

^ Wemoirs of the Geological Survey, Scotland. The OH-sliales of the 
Lothtans. Part I., The Gcoloey of the Oil-«ihi»le Field-*. Ry R. G. 
warruthers, ba^ed on the work of H. M. Cadell and T. S. Grant Wilson. 

of Working the Oil-shales By W. Caldwell. Part TIT., 
V^*®^****"!^ of the Oil'Shales. By T). R. Steuart. Second Edition. 
Edinburgh : Morrison and Gibb, Ltd., 1912.) Price 2S. 6<jr. 

NO. 2266, VOL. 91] 


powerful oil combines of America and the East 
is one of which every British subject should be 
, proud. 

The late Lord Playfair often declared that he 
was the founder of the Scotch shale-oil industry, 
and certainly it was he who in 1847 directed the 
attention of James Young to a trickle of oil from 
the shale in the Ridclings Colliery, near Alfreton. 
On distilling this oil Young produced an excel- 
lent lubricant, the demand for which soon ex- 
hausted the supply, and imbued with the idea that 
the oil had been formed by a low temperaiure 
distillation of the coal, he experimented with many 
varieties and found that boghead cannel from 
West Lothian was best suiled for his purpose. 
In 1850 the Bathgate works were started by 
Messrs. Young, Meldrum and Binny, and for 
twelve years the boghead coal, or Torbanehill 
mineral as it was often called, yielded an ample 
supply of oil for illuminating and lubricating pur- 
poses, as much as 120 gallons of crude oil per ton 
being obtained from it. 

The supply of this material becoming* exhausted, 
in i8h2 shnle was used in its place, but yielded 
only a third of the volume of crude oil ; in spite 
of this, the expiry of Young’s patent in 1864 
led to a rapid expansion of the shale-oil industry, 
which, however, received a severe check 
soon after. In 1859 Drake had discovered how 
to obtain natural oil in enormous volumes by 
boring in Pennsylvania, and by 1864 it began to 
be imported into Engl.and in large quantities, with 
the result that lamp oil, which during the existence 
of Young’s patent had ^’^ricd from 3.9. 6d. to 
2.9. (id. per gallon, fell to 1.9. Sd/. to i.v., whilst, 
to make matters worse, the Americans began to 
import into this country lubricating oils and 
paraffin wax, which before had been practically 
a monopoly with the Scotch distillers. 

In 1873 the Russian fields also entered into the 
competition, and for a time it appeared as if the 
Scotch industry must succuml), but by amal- 
gamating the small works with the larger, 
by organisation, the adoption of labour-saving 
appliances, and the introduction of every form of 
economy the crisis was sur\^ived, and the manu- 
facture of sulphate of ammonia from the nitrogen 
in the shale helped the Scotch oil industry to hold 
Its own in spite of the overwhelming odds. 

In 1871 there were fifty-one works in Scotland, 
producing 25,000,000 gallons of crude oil per year, 
but in 1894 these had been reduced to thirteen oil 
companies, and at the present time there are only 
seven, but the production of crude oil Has risen 
to 70,000,000 gallons. 
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At the present time two of the most important 
questions in the public mind are how the enormous 
demand for motor spirit that has of late developed 
is to be met, and the imperial question of securing- 
fuel oil for our Navy in the case of war interferingf 
with our over-sea supply, and it will be of interest 
to see how far the Scotch shale-oil industry can 
help in these directions. 

The rapid increase in the number of motor-driven 
vehicles during- the past few years has doubled the 
consumption of motor spirit since 1908, the amount 
used in this country during- 1912 reaching- the 
enormous total of 80,000,000 galloRs, whilst the 
quantity of motor spirit produced by the Scotch 
distilleries would be about 600,000 gallons, or 
0*75 per cent, of the total used, an amount which 
is practically negligible. Considerations of safety 
on board limit the proportion of the oil that can 
be used for naval fuel, and the total amount of 
oil of satisfactory character that is at present 
^ produced by the vScotch industry and would 
available for such purposes would be only 
‘^^out 50,000 tons, which again is only a small 
^•'^^tion of the quantity needed, but the proximity 
of thV. shale fields to the new naval base at Rosyth 
encoiiOy.^^j^g the hope that the Government will 
secure accumulate a sufficient quantity of 

liquid fuel from source to safeguard the supply 
in case of war. w 

In the \)f the memoir dealing- with the 

chemistry ot the ^*1.5^31^55^ ]Vfr. Steuart has col- 
lected a mass o ^’^Vst interesting facts, not only 
with regard to t le sjlj^dc oil, but also bearing upon 

the probable of the shale beds, and the 

whole work is so full 


Forai-Koschitz and Auschkap has not yet been 
much used. 

The individual reports from the various national 
representatives, which constitute the bulk of the 
report, deal mainly with the analysis of colouring 
matters for Customs purposes. 

The subcommittee finally reports that the unifica- 
tion of the methods employed in the analysis of 
colouring matters is not possible in the present 
state of the industry, and would not be of much 
practical use. It considers, however, that an 
international agreement would be advantageous 
in certain cases, such as that of the organic dye- 
stuffs used in colouring foodstuffs, and also where 
the assessment of Customs duties is required. 

The subcommittee has therefore been 'f?' 
appointed by the International Commission of 
Analysis and instructed “to investigate special 
cases in which the unification of the methods of 
analysis of organic dyestuffs offers some interest 
from the International standpoint.” 

The committee requests that anyone interested 
in th(* subject will communi('ate information or 
suggestions to the president (Dr. F. Reverdin, 
(uMieva) or to the British representatives above 
named. 


interesting and suggestive 


points that no one in Qp qj. allied .sub- 

jects should fail to reac^. 

THE ANALYSIS OF CO MATTERS. 

Congress of Applied 

i Chemistry, which 


■ c .1 1 ' Mdonte-if® ^ Knowledge ot Ins science 

in I a report submitted by be able to apply that knowledge usefully i 

a subcommi tee ^ ' /ommission Internationale .when cut adrift, perhaps, from civilisation, 

d Analyses, 5® r.f referred the question with the rest of the nation the feeling of i 


of the possibility . methods of 

analysis of organic ^ oj^^^ring matters. 

Ihe subcommi 1 international and very 
repre.scntative in the British members 

being 1 ror. . Knecht and Mr. C. Rawson of 
Manchestei. y^phe report, which was presented 
!^y P’^^.jident, Dr. F. Reverdin (Switzerland), 
in a sno*'^ historical summary of the subject, states 
.^ue first sy.stcmatic scheme was that of O. N. 
vitt, who, in 1886, suggested a differentiation 
of the various types of colouring matters by their 
behaviour on reduction. This reaction, developed 
and improved by other workers, notably by A. G. 
Green, is now the basis of the usual method of 
identification. So early as 1874 Kopp proposed 
the use of the characteristic absorption spectra of 
dyes as a means of identifying them, and this 
method has been greatly improved and extended 
by i^ormanek, Grandmoiigin and others. The 
photo-spectroscopic method proposed in 1911 by 
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NOTES. 

'I'liK death of Lord VVolseley on March 25, in his 
eig-htieth yi'ar, .should not pass unrecorded in a scien- 
lific journal., for he was distingui.shed among great 
soldiers *by‘ his devotion to scientific mclhods. Ili.s 
capai'ity for organi.sation, recognition of the value of 
knowledge, and reg-ard for accuracy and completeness 
are attributes not always associated with military 
careers. His “ Soldier’s Pocket-Book,” now pub- 
.shed by the War Office, is rich in details relating 
to medical, engineering, and other aspects of field 
operations which depend upon science for their suc- 
'(‘ss. He held that it was essential for every officer 
to have a good knowli’dgc of his science in order to 

in the field, 
We share 
feeling of regret that 
a life whieh has brought so much en'dit to the British 
Army is now ended. Lord Wolseloy’s body was laid 
to rest in St. Paul’s Cathedral on Monday, with im- 
pressive funeral ceremonies, but his works will long 
remain a monument to his memory. 

The construction of trustworthy and enduring flying 
machines has been much encouraged by various larg^ - 
money prizes given by The Daily Mail, When in 
ic)o6 our enterprising c ontemporary offered a prize 
io,oooZ. for a flight by aeroplane from London 
Mani'hester in twenty-four hours, with not more than 
two stoppages, there was little anticipation that it 
would be* won, yet M. Paulhan accomplished the feat 
in igio. A further prize of io,oooI. for a circuit of 
Great Britain, covering a distance of 1000 miles in 
one week, with eleven landing-places, or control 
stations, at each of which a descent had to be made, 
was won by M. Beaumont in iqji. Now The Daily 
Mail offers a third prize of 10,000/. for a flight by 
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waterplane either way across the Atlantic in seventy- 
two continuous hours, without any limitation as to 
nationality of pilot or place of construction of the 
machine. A prize of 5000Z. will also be awarded to 
the pilot who takes a waterplane of entirely British 
invention and construction round England, Scotland, 
and Wales, and within one mile of Kingston Harbour, 
in seventy-two continuous hours. The waterplane is 
a very promising type of aircraft, and we have little 
doubt that both prizes will eventually be won. From 
a national point of view it is important that en- 
couragement should be given to the design and per- 
formance of a machine which can start from a water 
surface or come to rest upon it. The prescribed tests 
' severe, but not more so than arc necessary to 
decide the efficiency of the waterplane both as regards 
flexibility and range of action. The new prizes 
offered by The Daily Mail will encourage aviation 
engineers and pilots to produce a machine by which 
the two courses will be successfully traversed' and 
thus bring us nearer that conquest of the air which 
will be the distinguishing characteristic of the present 
century. 

In America it is quite common for waters to have I 
an unpleasant fishy, oily, or “ geranium ” taste, due 
to the excessive growth of certain algae. Some species 
grow best during the colder months of the year, 
others attain their maximum development during the 
summer. The water supplies of the United Kingdom 
are usually free from these unwelcome visitations, 
but many instances have occurred of temporary un- 
pleasantness arising from this cause. Eontlon has 
been singularly fortunate in this respect, yet there 
can be no doubt that the present commendable policy 
of storing river water antecedent to filtration increases 
the risk of algal troubles arising in the future. At 
Faster time the consumers of West Middlesex water 1 
became unpleasantly aware that the supply had a 
l)eculiar aromatic taste and smell, which, with 
apologies to horticulturists, may be likened to gera- 
niums. The water is derived from the Thames, and 
is stored for a long period in the Staines reservoirs. 
After re-storage at Barn Elms and Barnes, it is 
filtered and pumped into supply from the Hammer- 
smith side of the river. First the complaints arose 
along the line of direct supply from the pressure 
mains, later the Hampstead area became affected 
owing to the back-flow of tainted water which mean- 
while had accumulated in the service reservoirs. Dr. 

A. C. Houston informs us that the growth was largely 
composed of Tabellaria, together with some Asterio- 
nella, and the taste developed chiefly during the pro- 
^Jes§ of filtration. Remedial measures were at once 
carried out, and all the implicated filter beds were 
closed, with immediately satisfactory results. The 
water, although unpalatable, was at no time unsafe 
for drinking purposes. The best way of killing algae 
is to treat the affected water with copper sulphate 
{dose, from i to 10 lb. per million gallons), and Dr. 
Houston has found that the most satisfactory way 
of removing the taste from a water which has become 
already tainted is to use potassium permanganate 
(dose; about 2 5 to 5 lb. per million gallons). 
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The International Geographical Congress was 
opened at Rome on March 27 by King Victor 
Emmanuel. We hope to give an account of the pro- 
ceedings in an early issue. 

We are informed that the Royal Botanic Gardens 
Department, Ceylon, has been replaced by a Depart- 
ment of Agriculture, and that communications should 
in future be addressed to the Director of Agriculture, 
Peradeniya, Ceylon. The work of the Royal Botanic 
I Gardens will be continued under the new department. 

On the nomination of the Gassiot Committee of the 
Royal Society, ^he Meteorological Committee has ap- 
pointed Mr. L. F. Richardson, assistant lecturer in 
physics at the Municipal School of Technology, Man- 
chester, to be superintendent of the Geophysical 
Observatory at Eskdalemuir, in succession to Mr. 
G. W. Walker, resigned. 

The Vienna corn‘spondent of The Times announces 
that Prof. J. Hampel, the eminent Hungarian 
archjeologist, died at Budapest on March 25. As one 
of the directors of the National Museum and the 
leading authority on the pre-Christian archaeology of 
Hungary, Prof. Hampel was held in high esteem in 
his own country and in arch?jeoIogic«al circles through- 
out Europe. ♦ 

We arc informed that the optical and mechanical 
engineering works of Ernst Leitz, of Wetzlar, which 
recently completed their 150,000th compound micro- 
scope, have presented this instrument to his Excel- 
lency Prof. Ehrlich, of Frankfort-on-Main, thus doing 
honour to a genius of scientific discovery. It may be 
remembered that (he ioo,oaoth Lcilz microscope was 
presented to the late Prof. Robert Koch, the famous 
bacteriologist, who was director of the Imperial 
Institute for Infectious Diseases, Berlin. 

Arrangements are being made for the starting, in 
July next, of an expedition to Crocker Land, under 
the auspices of the American Museum of Natural His- 
tory and the American Geographical Society. One of 
its special features will be a seismological investiga- 
tion. The seismograph, which will be in charge of 
Ensign Fitzhugh Green, of the U.S. Navy, is of the 
I Weichert horizontal type, and carries a stationary 
ma.ss of 80 kilos. It will be sheltered in a hut of 
special design, so arranged as to preclude violent 
changes of temperature. The instrument will ,be 
furnished by Georgetown University, Washington, 
and an attempt will be made to carry on daily com- 
munication, by means of wireless messages, between 
the explorers and the seismographers of the Univer- 
sity. 

The inauguration of a new President at Washing- 
ton has necessarily been followed by many changes 
in important Federal offices. Among them is the 
appointment of Dr. D. F. Houston to be Mini.stor 
of Agriculture, succeeding Mr. J. Wilson, who has 
held that post continuously for sixteen years, under 
four administrations. Dr. Houston was president of 
the Agricultural and Mechanical College of Texas 
from 1902 to i()05, and of the University of Texas 
from 1905 to 1908. Since that date he has ^een 
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Chancellor of the Washington University at St. 
Louis. He is now in his forty-eighth year. A change 
h«ns also been made in the assistant secreteryship of 
the Department of Agriculture, where Mr. W. M. 
Hays is succeeded by Mr. B. T. Galloway, who has 
been since iqoo chief of the Bureau of Plant Industry. 
Mr. Galloway had previously spent twelve years as 
chief of the Division of Vegetable Pathology and 
Physiology- B(jfore entering the Government service 
he was an assistant in the horticultural department of 
the University of Missouri, of which he was a gradu- 
ate in agricultural science. He is the author of a 
large number of works on botany and horticulture. 

An official guide, who commenced his duties on 
April I, has been app* inted to conduct parlies of 
visitors round the collections iii the Royal Botanic 
Gardens, Kew. Two tours will be made daily, ex- 
cept on Sundays and public holidays; one of about an 
hour and a hnlf, startinf^ at /i.^o each morninfr, and 
nnn of about an hour at 3 eruh aftcrn(X)n, except 
during June, July, and August, when the .afternoon 
walk will start at 5. Morning parties will be limited 
to six persons, and will visit the plant houses and 
museums; in the afternoon twenty persons will be 
conducted round parts of the outdoor collections. In 
the morSing each member of the party will he charg'ed 
2 S, 6d., and in the afternoon the charge per person 
will be IS. Visitors wishing* to join a party should 
attend at the stone portico of Cambridge Cottage, 
Kew Green, shortly before the time of starting. The 
new arrangement will meet the needs of those visitors 
who, in addition to their desire to enjoy the beauty 
of the gardens, wish to understand something of the 
srientiific value and botanical significance of the 
unique exhibitvS at Kew, 

Disastrous Hoods have followed the severe wind- 
storms in the Ihiited Stales on March 23. The areas 
chiefly affected are the middle western .States. The 
storms seem to have started on the eastern side of 
the Rockies, .and to have rapidly developed energy 
oecasioning tlie heavii^sl rains in the Ohio and 
Mississipi vallt'vs. Immense tracts of country have 
been submerged, and many large towns have berume 
flooded. Much of tlie ground is below the flood level 
of the riviM's, and in parts (he embankments have 
given way, whilst many tributary rivers have over- 
flowed their banks. Dayton, Tndianapolis, Columbus, 
and numerous other smaller towns have suffered 
immensely during the last week of March and much 
loss of life has ocdirred. Hundreds of houses Lave 
been washed away, and immense .suffering has been 
eaused. At Louisville the river is said to havt' passed 
tlie level of the great flood of 1907. Fortunafelv the 
immense loss of life given in the earlier reports was 
somewhat exaggerated, and later estimates at the 
end of March give the total casualties in the stricken 
area as 500. The rivers are said to be still rising 
in many places, and the full result of the disaster will 
depend largely upon the weather for the next week 
or two. 

We have received the first two monthly issues of 
The O.S. Review^ the Journal of the Organisation 
Society. This 'society (w^|ich has offices at 15-16 
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Buckingham Street, Adelphi) aims at applying objel- 
tive methods of analysis and presentation to the date 
upon which all social legislation and administrative 
activity upon the large scale must be based. This 
aim necessarilv implies that the society must itself 
“be outside politics, parties, and every kind of move- 
ment” in order to become “a centre of authority and 
reference,” the activities of which will tend to bridge 
the present “gap between legislation and fact,” and 
to minimise the distorting effects of political bias. 
The two numbers of the review offer illustrations of 
the proposed methods of research and of the applica- 
tion of the society’s cardinal principle that “society 
is an extension of the individual.” The society has 
a branch — “the Andrological Institute” — the special' 
function of which is to collect and analyse measure- 
ments of bodily organs and physical and mental 
functions. As an expose^ of its aims and methods it 
has published an elaborately ijlustrated pamphlet 
which deals in particular with measurements of 
mental “perseveration.” 

The general meeting of the American Philosophical 
Society will be held in Philadelphia on April 17-19, 
when the president, Dr. W. W. Keen, will take the 
chair. A very varied programme will be provided, 
ind it is possible here to refer to a few only of the 
numerous papers. These include ; — “ Interpretations 
of Brain Weight,” Prof. H. H. Donaldson; Heredity 
and Selection,” Prof. W. E. Castle, of Harvard Uni- 
versity; “The Nature of Sex and the Method of its 
Determination,” Prof. C. E. MeClung, of Pennsyl- 
vania University; “The Control of Typhoid Fever by 
Vaccination,” Prof. M, P. Ravenel, University of 
Wisconsin ; “ New Spectroscopic Evidence for the 
Solvate Theory of Solution,” Prof. H. C. Jones, Johns 
Hopkins University; “The Magnetic Field of the 
Sun,” Dr. G. E. Hale, director of the Solar Observa- 
tory at Mount Wilson, Cal. ; and “ Progress of New 
Lunar Tables,” Prof. E. W. Brown, Yale University. 

On the evening of April iS, Prof. G. G. MacCurdy, 
Yale University, will give an illustrated lecture on 
“The Antiquity of Man in the Light of Recent Dis- 
coveries.” On April 19 a symposium on wireless tele- 
graphy has been arranged, in which the following 
physicists will take part : — Dr. L. W. Austin, head of 
the U.S. Naval .Radio-l'elegraph Laluratory; Prof. 

G. W. Pierce, Harvard University; Prol. M. I. Pupin, 
Columbia University, N.Y. ; and Prof. A. G. Webster, 
Clark University, Worcester. 

The problem of the cooperation of museums with 
education is being seriously considered in America. 

In No. 3, vol. ,iii. of The Museum Journal we have 
a description of the means by which the museum ii * 
being made accessible and interesting to school chil- 
dren. The arrangement of the exhibits is geograph- 
ical, and special attention is natural, ly paid to the 
large collections illustrating the life of the American 
Indian, his arts and industries. A native and his 
wife, of the Chilkat tribe, are employed on the museum 
staff, and, dressed in their national costume, take an 
active part in class- work, moving among the children, 
explaining the exhibits, and answering questions re- 
garding them. This arrangement is described to, be 
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successful in promoting among the chudren an intelli- 
gent interest in the collections. 

American ethnologists generadly accept the view that 
the American native race did not originate in that 
continent, but that it is the result of a comparatively 
recent, post-glacial, ini|nigration, and that the Indian, 
closely related to the yellow-brown peoplea^of eastern 
Asia and Polynesia, represents, in the main, a gradual 
overflow from north-eastern Siberia. To supply 
evidence in support of these conclusions, Dr. A. 
Hrdlicka, of the U.S. National Museum, has recently 
made an extensive tour in Siberia and Mongolia, the 
results of which are summarised in No. 16, vol. lx., of 
the Smithsonian Miscellaneous Collections. His in- 
• qtNnes tend to establish the origin of the American 
Indian from eastern Asia. Dr. Hrdlicka points out 
the immense archaeological remains, in the shape of 
burial mounds, or Kourgans, which still await excava- 
tion in north-eastern Asia. When the scientific ex- 
ploration of this region is systematically undertaken, 
much important material for the examination of 
American ethnological problems will certainly be pro- 
vided. ^ 

I\ Man for March Mr. J. Kdge- Partington, under 
the title of “A Note on Certain Obsolete Utensils in 
England,” gives an account of a collection of old- 
world appliances, mostly connccU^d with rookinf^^ and 
brewing, which have passed out of use. Mr. Digby- 
Wyatt, in his house, Weston-Corbett, Hants, has 
furnished an old room with a very interesting series 
of such utensils. Mr. Edge-Part ington’s collection j 
includes all sorts of curious specimens^ — fire-dogs, 
pestles and mortars, bread shovels, gophering-irons, 
meal-jacks, pot-hooks, and ” lazy backs,” brewing 
appliances, and many other things of the same i 
kind, which throw much light upon the domestic I 
life and manners of our ancestors. It is surely time | 
that fhe suggestion for the establishment of a museum | 
of folk culture, lo contain specimens of this kind, j 
which are rapidly disapjiearing and soon can never | 
again be brought together, was seriously considered, j 

The campaign against tuberculosis has advanced a | 
further stage. A general order of the Local Govern- ; 
ment Board, extending the principle of compulsory j 
notification to all forms of human tuberculosis came ; 
into force on February i. A further order of the j 
Board of Agriculture and Fisheries makes the notifica- i 
tion compulsory of tuberculosis of the udder, in- 
durated udder, and other chronic diseases of the 
udder, and of tuberculosis or apparent tuber- 
culosis of anv bovine animal. This order is to come 
in force on May i. Animals found to be suffering 
'om tuberculosis are to be slaughtered, and tom- 
^nsation will be given on a scale depending on the 
‘jjktent of the tuberculous disease. 

A.v appreciative memoir, accompanied by an excel- 
lent portrait, of Dr. E. A. Wilson, the naturalist to 
Gapt. Scott’s expedition, appears in the March number 
of British Birds, Dr. W. S. Bruce being the author ; 
while the story of Wilson’s life and work is sym- 
pathetically told by Dr. Shipley in the April number 
of The Cornhill Magazine. 
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A VALUABLE report, by Mr. J. Johnstone, on 
some mussel beds in Lancashire and North Wales as 
regards their liability to sewage contam^ation has 
been issued by the Lancashire and Western Sea 
Fisheries District, under the direction of Prof. Herd- 
man, F.R.S. The beds in several districts are found 
to be polluted. Mr. Johnstone, in his introduction, 
makes some interesting remarks on methods of 
I examination and on “standards” from the statistical 
point of view. 

We have to acknowledge the receipt of the fourth 
annual report — for the year ending March 31, 1912 — 
of the Superintendent of Dominion Parks, Canada. 
It is there stated that the predictions made a few 
years ago “in regard to the mountain parks have 
been more than realised, and their ' development has 
already exceeded the most sanguine e.xpectalions. 

. . . Judging from past development and pre.sent in- 
dications, it is a difficult matter to estimate the limit 
of the usefulness of these mountain parks as unique 
pleasure and health resorts, not only for the Dominion, 
but for vi.sitors and tourists from almost every part 
of the world.” The report is profusely illustrated 
with photographs of striking scenery. 

i AoDinoxar. evidence of tiu,* afiinity of the Tertiary 
j fauna of eastern Europe and western Asia to' that of 
North America is afforded by Mr. E. Kiernick’s de- 
scription of a new species of Titanotherium from the 
I iK'ighboiirhood of Prague, in Bull. Ac. Cracovie for 
I December, 1912. The Titanoiheres are essentially an 
American group of perissodactyle ungulates, but in 
1876 a specimen from Transsylvania was referred to 
the family under the new generic term Brachydia- 
slematherium, while in 1892 Prof. Toula referred a 
jaw from Rumelia to the American genus Menodus, 
as M. runicliciis. Some doubt has been thrown on the 
reference of the former to the Titanotheriidae, but Mr. 
Kiernick considers that it is a member of that family, 
albeit of the aberrant group Paheosyopinae. The 
Prague fossil, which consists of part of a lower jaw, 
with the last molar, is assigned to the typical genus, 
under the name of Titanotherium boheniicutn. 

From an interesting article by Dr. Claude Gaillard, 
of the Museum of Lyons, published in the Revue 
(I’Ethnographie et Sociologic, Paris, 1912, Nos. ii 
and 12, it appears that the ancient Egyptians were 
in the habit of keeping several of the wild ruminants 



of north-eastern Africa in a state of semi-domestication 
for the purposes of the table. Among the species thus 
kept were the dorcas gazelle, the addax, the white 
oryx, and the flubian ibex, representations of al! of 
which are shown in a bas-relief in the tomb of 'Mera 
at Sakkara, dating from the sixth dynasty, in as^jo- 
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<'iation with those of domesticated cattle and goats. 
1*hat they were kept in a captive condi.ion is indi- 
t'ated by the circumstance that in each ca. e they are 
shown feeding out of a trough and haltered, and 
also by the prefix or the word ran, apparently indicat- 
ing domestication, to their names. 

Thk January number of The Quarterly Journal of 
Microscopical Science (vol. Iviii., part 3) again bears 
witness to the largo amount of experimental inves- 
tigation whi( h is being carried on by biologists. The 
eggs and larv.e of scfi-iirchlns afford material for no 
f(“wer than three pap(‘rs by different writers. There is 
an interesting jjaper by the late G.*H. Grosvenor, 
whose untimely death lias inflicted a great Joss upon 
zoological science, and Geoffrey Smith, on the life- 
cycle of the sniall fresh-wnicr Crustacean, A/ofna 
rertirnsfris. Those authors jjoint out that, according 
to VVeismann, sexual forms should bo produced in 
every partJienogenetic generation independently of 
external conditions, but they actually find that by 
isolating the parthenogenotic females at birth until 
the production of the brood at a temperature of 21;® 
to 30° C., the production of sexual forms is entirely 
suppressed. They conclude that the influence of 
isolation and of a high temperature on the suppression 
of the sexual forms may be ascribexl cither to the 
comparative absence of excretory matter or else to 
highly favourable nutritive conditions. Another 
memoir of special interest to students of animal 
bionomics is on stolon formation in the remarkable 
polycluftc worm, Trypanosyllis, by F. A. Potts, which 
forms an important contribution to our knowledge 
of the very curious processes of asexual multiplication 
by budding that take place in this group. We must, 
however, enter a protest against the use of the term 
“ stolon ” for the reproductive individuals which arise 
by budding in such cases. 

Although much work has been done in recent years I 
on the bacteriologi(’al conditions in soils in temperate 
zones, there has been hitherto a scarcity of data relat- 
ing to soils in tropical and subtropical countries. On 
this account a report of studies on Indian soils, by 
.Mr. C. M. Hutchinson (Memoirs of the Department 
of Agriculture in India, Bacteriological Series, vol. i., 
No. i), forms a welcome addition to the subject. In- 
vestigations have been undertaken with the view of 
testing the metlmds already in general use for the pur- 
pose of ascertaining their value under Indian condi- 
tions. 'rh(‘ phenomena associated with the partial 
storili.sation of the .soil, the occurrence of bactcrio- 
toxins, and the rapidity of biotfliemical changes, .such 
as ammonification, nitrification, and nitrogen fixation, 
have been subjected to a critical study. The view that 
the decomposition of cellulose is due chiefly to the 
activities of anaerobic organisms is perhaps given too 
much prominence in the discussion of the utilisation of 
organic residues. | 

Mk. J. VAN B.xren, of the Landwirtschaftliche Hoch- 
schule in Wageningen, Holland, publishes in the 
C ample rendu of the eleventh International Geo- 
logical Congress a paper on red stony loam as a 
product of interglacial weathering. He notes the j 
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occurrence of this material as isolated sheets ih 
eastern Holland, overlain by Boulder Clay or Boulder 
Sand, and points out ..that the fragments of iron- 
bearing silicates in the red loam show, by their rusted 
condition, signs of atmospheric weathering. The 
small pebbles are also strikingly attacked, in dis- 
tinction from those obtained ifom the sandy residue 
of the overlying Boulder Clay. The author urges 
that the Red Boulder Loam is decidedly older than 
the second series of glacial deposits above it, and 
that its weathered condition indicates exposure during 
an interglacial epoch. The analyses given’ do not 
support his contention that the products of weather- 
ing are lateritic. ("omparisons are made with similar 
I materials in north Germany, north Italy, the eqst 
I coast of England, and the United States, and the 
desirability of chemical investigations of these is 
pointed out. In the discussion on the paper Mr. van 
Jentsch urged that a red colour in such deposits 
docs not always imply a weathered condition. 

. We havx‘ received a separate copy of the address 
given by Prof. J. von Kowalski to the .Swiss Natur- 
forschenden Gescllschaft at the* Altdorf meeting last 
year. It deals with the relations between radiation 
and energy, and, after giving an account of the 
work of Wien and others, sketches the quanten theory 
as advanced by Planck, and stated with great clear- 
ness *by Einstein in 1905. After showing how fertile 
the theory has been in suggesting new lines of re- 
search in both theory and experiment, the author 
emphasises the fact that at the present time the 
point of view provided by the theory is already known 
to be too restricted. Having served the true function 
of a theory — to indicate the line of advance — it must 
soon be replaced by some more general conception 
which will make clear to us those relations between 
matter and energy of which the quanten theory has 
given us a misty glimpse. 

Observation .s on the seiches of Japanese lakes were 
begun in 1901, on the suggestion of Prof. Nagaoka. 
Four years later, the .seiches of the nearly circular 
lake Toya, in the island of Hokkaido, were found by 
Prof. Honda to have a period of 9*29 minutes. In 
iqri, Mr. N. Mori found the period to be 45 minutes, 
and suggested that the mean depth of the lake had 
increased by about fifty metres during the interval* 
of seven years. Mr. K. Sano shows, however, that 
the two pericKls may be the result of different modes 
of vibration if account be taken of the existence of 
the circular island in the middle of the lake (Journ. 
Meteor. .Soc. of Japan, January). He finds that the 
period of the s^Mches would be 10*25 minutes if the 
watet* oscillate with a straight nodal line throng^ 
the common centre of the lake and island; and 39 
minutes if there were a circular nodal line midway 
between the boundaries of the island and lake. 

A PAPER on measuri-ment of the flow of the River 
Derwent, Derbyshire, by Mr. E. Sandeman, read 
before the Institution of Civil Engineers on April i, 
contains some interesting particulars. The flow of 
the river has been measured since 1905, when a weir 
was built by the Derwent Valley Water Board, to 
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ascertain the yield from an area of about fifty square 
miles of the northern portion of the watershed. The 
area in question varies in elevation from 500 to 2060 
ft. Rain-gauges to the number of forty-six were 
fixed on this area, being approximately r to each 700 
acres. In the last thirteen years the recorded rain- 
fall has* averaged 46 34 in. The lowest rainfall of 
any of the gauges was 34 in., and the highest 61 in. 
'fhe flows over the measuring weir are recorded on 
a rotating drum driven by clockwork with cam attach- 
ment. The highest flood on the drainage area 
occurred before the building of the weir. It was 
calculated to have reached a flow of 486 cu. ft. per sec. 
per 1000 acres from an area of 9321 acres. 1'he mini- , 
nium flow recorded was o-2<) cu. ft. per s('c. per rooo 
aert'S. Records of evaporation from a water surface 
6’ ft. square showed a variation from 10*25 in. in 1007 
to 19-62 in. in the year loii. The gc-ncral result of 
the measurement of tin? rainfall and the yield of the 
river showed that the qunniity of water colleclable j 

was on the average of the seven yejirs under ^on- | 

sfderat ion— equal to 75*2 per ('ent. of the rainfall. 

Messrs. Long.mans,, Grkex and ('d. have In pre- 
paration a series of monographs on physics, which 
will to some extent follow the lines of their mono- 
graphs on biochemistry and on inorganic and physical 
/chemistry. The editors of the physical series will be 
Sir J. J. Thomson, O.M., F.R.S., and Dr. F. Horton, 
of (he Cavendish Lnborator>', Cambridge. The first 
volume in the series will be “ Rays of Positive El(‘c- 
triclty,” by Sir J. J. Thomson. 

Messrs. Henry Sotiiekan and Co., 140 .S'trmid, and 
43 Piccadillv, Tworulon, have issiu'd part viii., forming 
part iii. of llu- Supplement, of tla-ir “ Tbbliotheca 
('hemico-Mathematicn.” The catalogue not only con- 
tains an unusually complete collection of works on 
the ex^ct sciences, including many old works of rarity 
and interest, but also on such kindred subjects as 
ballooning, horology, and meteorology. The net 
prices of the volumes are given in every case. 

I 

The classified list of Smithsonian publications, 1 
available for distribution on January i last, has been ! 
published bv the .Smithsonian Institution of Washing- | 
ton. The institution is able to supply papers only as | 
an aid to the researches or studies in which a})p!icants 1 
are especially interested. The papers included in this : 
list are distributed gratis, except as otherwise indi- < 
cated. Of the serial publications of the institution, | 
the volumes of “ Contributions to Knowledge ” and of { 

“ Miscellaneous Collections ” are distributed only to . 
public libraries and to, learned societies. j 

Messrs. J. and A. Churciiiu. announce the follow- 
ing works for early publication: — “Liquid Air, 
Oxygen, and Nitrogen,” by G. Claude, translated from 
the French by H. E. P. Cottrell; “The Examination | 
of Waters and Water Supplies ” (second edition), by 
Dr. J. C. Thresh; “A Laboratory Text-book of Chem- | 
istry,” part i., by V. S. Bryant; vol. vii. of the new | 
edition of “Allen’s Commercial Organic Analysis,” ! 
rewritten, under the editorship of \V. A. Davis and i 
S. S. Sadtier. J 
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OVR ASTRONOMICAL COLUMN. 
Astronomk'ae Occurrences^ for April : — 
ipril 6. 5h. 33m. Sun eclipsed, invisible at Green- 

^yich. 

„ J2I1. om. Jupiter at quadrature to the Sun. 

8. 5h. lom. Venus in ronjunction with the 

Moon (Venus 4*^ j' N.). 

9. 22h. 41m. Saturn in conjunction with the 
Moon (Saturn 6^^ 22' S.). 

20-22. Maximum of Lyrid meteors.. 

24. 14)1. om. Venus in inferior conjunction 

with the Sun. 

,, J7h. om. MiMTury at greatest elongation 

\\\ of (he Sun. 

26. jh. ijjm. Jupiter in eonjunelion with the 
Moon (Jupiter 5° <)' N.). 

27. i()h. 2^rn. Uranus in conjunction with the 
Moon (L 'ran ns 3*^ 52' N.). 

,, 2 ill. nm. Lh'anus at quadrature to tlie 

Sun. 

I’liE Radiai. V'ei.oi uv of a Pkusei.- llnatek having 
recently published the eonelusion that the radial velo- 
city of a Persei varies in a period of 4-1 days, it aj)- 
peared desirable to Mr. J. H. Pitman (Lick Observa- 
tory Biilh'tin 224) to undertake a comprehensive 
treatment of the subject based on all available observa- 
tions. In addition to the many results already pub- 
I lished by various authorities, the chief being the long 
I series by Goos and Ilnalek, the author has employed 
' ten hitherto Linj)ublished determinations. Six of those 
made during October, 1912, give a mean velocity of 
— 2*49 ±0-42 km. per seeond. The discussion leads to 
the conclusion that the radial velocity of « Persei 
must be either constant or only minutely variable in 
a period still uiKletermined. 

The Smithsonian Astkoohysical Observatory.-- 
'I'he report on the operations of the Smithsonian Astro- 
physical Observatory for the year ending June 30, 
1912, has been rt-ceived. Th<‘ director, Mr. C. G. 
Abbot, is to be congratulated on the success at last 
attending his persistent efforts to obtain a grant from 
Uongress. This enabled simultaneous spectrobolo- 
rnelrir determinations of the solar constant of radia- 
tion to be made at Bassour, Algeria, by the director, 
and at Mount Wilson by Assistant Aldrich, on twenty- 
nine days during August-November, 19 ti. The 
observations hav(' not yet been completely reduced, 
but so far as (he first half of September 
the values obtained at Bassour agree with those pre- 
viously determined at W’ashington and Mount Whit- 
ney in indicating a local condition at Mount Wilson 
(ending to make the results too small by about 2 per 
cent. 

Furl her, it appears that high solar constant values 
obtained at Bassour ('oinridc' with high values .at 
Mount Wilson, and vice vcr.s< 3 . This relation is ex- 
hibited in two diagrams ; in the first the curves 
obtained by plotting the successive values at the two 
stations show a rough parallelism; in the second the 
simultaneous values .are plotted, and instead of group- 
ing round a centre th(-‘y are seen to be strung out 
along a line. It is further stated that a solar varia- 
tion of 4 per cent, was indicated at both stations. 
The importance of setting at rest the question of the 
variability of this fundamental factor in meteorology 
is thoroughly realised by the energetic director, who 
returned to Bassour last ^ay to extend his former 
observations. Mr. Fowle had already commenced 
wwk at Mount Wilson ia April. It is confidently 
anticipated that the combined results will be decisive. 
T'hc solar constant wmrk has received htdp from valu- 
able results obtained by Mr. Fowle in continuation 
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of the rrsearih on the absorption of radiation by 
water va[>()ur. J o liiin is due speelrobolomefric 
method ot cb'lermininj;- (witliin i ur 2 p<‘r rent.) the 
total quafility of wahr vapour between the observer 
afid the sun. 'i'his nu'lhod should supersede the 
approxhnalions based on [)syi hrometrir observations at 
different levels. 

d'his f)bservMlory underlakes lh«* Titling up, standard- 
isation, and parliin.14' of tlie copies ol the silvta disc 
pyrlielionuMers supjilied at cost prier bkV llie Smitli- 
sonian Institution. Durlnj^ tjie fiast year tcai of tliese 
iiisirumenis were sr/it out, (hiedly to ( iovernmenlal 
t n e t a )ri d oju;^ i • it 1 s ta Uon s . 

d'ltK Si’iu riioscorir lUsMiV lU) <)4,v- The star 

5 Orionis was foutid by llarlinanii in 0)04, to be a 
specirosropif' binary, but the K-Iiiu' tfid lud talce part 
in tJte regular disjdac <‘ments of th<* olln r lines. 'I'lu 
hypolhesis lie lias i)ut forward to explain this apparent 
anomaly is that tlie Is-lino was due to ihe absorption 
(»f a (ahium cloud which lay between stars of this 
(lass and the solaf system. In the Aslromonischc. 

\ achrichtcii, No. 4633, Zaccheus Daniel informs us ’ 
that a star the position of wliic'h is 5h. 28()m. 

-1'^ 13', and was announci^d by Adams to he a spec- 
troscopic binary, has a similar peculiarity to the one 
montioru'd above. Its Harvard maj^nitude is 3 37, and 
its spoi'trum TI2. Measuronuaits of live, on the 
thirteen spectroj^rams secured at the Alleghany Ob- 
servatorv> of the best hydroj^en and helium lines 
indicate a rant^e in velocity of more than 200 km., a 
period of 305 day.s satisfyin^^ these velocities. 
Measurements of the K-line on eleven plates ^ivo 
velocities ranj^in^r from 45 to 4*25 km., the mean 
beintj + 17 km. This value is nearly thc' same as that 
deduced by Hartmann from his measures of 5 Orionis, 
vvhic'h star is less than a dep^roe from the binary 
under the above headinf^’. 

Vaiuaiii.k Star Charts. — I n the Annalcs of the 
Astronomical Observatory of Moscow, published under 
the direction of Prof. W. (.'eraski (supplement to 
vol V., sc^cond series), Prof. Ceraski publishes a third 
series of thirty photocfraphic charts of variable stars 
diseoven^d by Madame L. Ceraski on the cli('h('*s of thc 
observatory, 1'he size of each chart repre sents eij^hty 
minutes of arc, and thc cdiarts are oriented after the 
Bonner Durchmusterun<<. The position of the vari- 
able is thc centre of the plate, and is indieatc^d by a 
small cross. Twelve of the van.ables represented are 
of the Alp’ol typo. The charts serve the very useful 
purpose of identification of the variables recorded, and 
are well reproduced. 

EDUCATIONAL ORGANrSATTON TN 
AUSTRATJA, 

^vVO events which are certain to have jlreat in- 
fluenre in the future diwelopment of education 
in Australia have recently taken place in New South 
Wales. One concerns the secondary schools of New 
South Wales, the other the University of Sydney. 
But in both cases their effects are sure to extend 
beyond the boundaries of the State to which they 
apply. 

The first is that the Department of Public Tn.strur- 
tion has introduced into New South Wales the system 
of intermediate and leaving^ certificates, as begfun and 
carried out with success by the Si^otch Education 
Department. An examination for the intermediate 
certificate has just taken place. Between 1500 and 
2000 candidates presented themselves; but on this 
occasion the examination w’as onlv open to pupils of 
the State schools. At the close of next year the first 
complete leavine certificate examination will be held, 
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; and probably about 1000 candidates will come for- 
1 ward. 'Phal examination, and those in later years, 
i will b(* op(‘ii not only to the pupils of the State 
: .srliools, but. also to those of private secondary 
I st hool-s which liav(‘ submitted to inspection, and have 
: been jilaced upon the regisKT as providing a satis- 
lactorv four-years’ course of secondary education. A 
further increase In tlu^ number of State high schools 
is promised, both in the country towns and the city, 
and the number of (Candidates for the final examina- 
I tion i.s expected to grow rapidly in the next few 
years. ^ 

Writttii txaininations enter only as part of the 
! scheme. fJie candidates present themselves for the 
; int(*rniediale . examiiuition when they have completed 
i an approved two-years’ course in a s(?condary school; 

’ they (onH- ujj for the leaving certificate examination 
when th(.*y have reached thc end of an approved foovJ 
years’ course. 

In several minor matters the New South Wales 
system dilTers from that upon which it has been 
modelled, but fo these one need not refer. One point, 
hovvevxr, must be mentioned; to some it may seem 
an unnecessary alteration, to others a serious defect, 
fhe certificate of the Department of Public Instruction 
of New South Wales is to be granted on the recom- 
mendation of a board of examiners, appointed by the 
Governor. This board is to consist of four officers 
I of the Department, and not fewer than four professors 
j or other teachers of the University, nominated by the 
Senate of the University. In other words, the Uni- 
versity of Sydney is associated with the Department 
of I^ublic Instruction in the conduct of the examina- 
tion. 

To explain all the reasons for this association would 
take too long; nor is it necessary. It is chiefly due 
to the fact that until recent years thc Departments of 
Public Ipsl,ruction in the Australian States concerned 
themselves chiefly with primary education. For the 
most part .secondary education was left to the private 
schools; (^r, as in Queensland, to grammar schools 
receiving a Government subsidy. In these circum- 
stances the universities had organised a system of 
public examinations, somewhat after the pattern of 
the Oxford and Cambridge Locals. These public 
examinations had gained the confidence of the people 
and set a high standard of attainment. Of course, 
they had, and still have, some of the vices of all 
written examinations which are completely divorced 
from the school work and independent of inspection. 
But by accepting the cooperation of the University in 
the examination for the leaving certificate, the De- 
partment hopes not only to benefit by the service of 
.skilled and independent examiners, but to graft upon 
I the* new system all that is best in the old. 

' The second event mentioned in th^ opening sentence 
is the more important, though it is not unconnected 
with the first. After prolonged debate, an Act 
entitled “The University (Amendment) Art, 1912, 
has been passed. In this Act provision is made for 
certain changes in the constitution of the governing 
body of the University of Sydnf’ey, and its endowment 
is materially irfereased. But these two objects wer^"’^^ 
not the main reason for the introduction of the 
measure, nor was it either of these which principally 
attracted public attention. The vital principle of the 
Bill was that a large number of exhibitions were to 
be founded, entitling the holders to exemption %om 
fees at the University, so long as they^made satis- 
factory progress with their studies. A fixed number 
of these public exhibitions is to be allotted each year, 
the number having a definite ratio to the population. 
One exhibition is to be given for every 500 persons 
in the State between the ages of seventeen and twenty, 
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as shown by the last preceding census. With the posed upon it by the Bill. The University has, how- 
present population this works out at 200 per annum, ever,'' no real cause to be anxious on this account ; it 
If we take the length of the average course as four possesses the confidence of the people, and it is re- 
years, when the scheme is in full working order there ceiving each year largely increased sums of money 
should be 800 students at the University each year, for on the Estimates. So far as this measure is con- 
whom the State would pay. corned, Mr. Carmichael, the Minister for Education, 

At first it was intended that the exhibitions should to whom it is due, stated the situation in the Legis- 


be awarded only to holders of the leaving certificate. 
However, it was pointed out that in this way a 
deserving class would be deprived of the benefits of 
the measure. No |;xhibition could have been given 
to the man who desired to enter the University several 
years after he had left school; nor could one be 
gained by the lad who had been educated privately, 
or at a school below the standard required for regis- 
tration. To remedy this defect, it was provided that, 
while the exhibitions were to be given each year on 
results of the written examination for the leaving 
certificate, any person other than a candidate for the 
certificate, who had been a resident in New South 
Wales for three years, might compete at such ex- 
aminations, and should be considered equally with the 
liolders of the leaving certificate in the allotment of 
the exhibitions, except that the number given ui any 
year to these persons should not exceed 5 per cent, 
of the total for that year. 

For this measure the Labour Government of New 
South Wales is responsible. One of the planks in 
the policy of that party is free education from the 
school to the University; and one of the principles 
for which the party contends is equality of oppor- 
tunity for the ablest pupils in the schools to advance 
further with their studies when they have proved their 
ability and industry. Free university education has 
not been pressed, but equal opportunity has been 
demanded, and this measure is meant to provide that 
opportunity. ♦ 

'riie primary and secondary schools of New .South 
Wales are already free; but to make the secondary 
schools free, and to provide also a large number of 
exhibitions exempting from fees at the University, is 
not sufficient to remove the obstacle in the way of 
an able boy or girl whose parents have only the most 
iTniderate means. For such cases additional assistance 
is required, and for them suitable provision has been 
made. Bursaries are to be granted to the best pupils 
of (he elementary schools, assisting them, when they 
stand in need of such assistance, in their passage , 
(hiough the secondary school. On the successful ; 
lompletion of the secondary-school course, Ihiiversily 
buisarios are given by the State with a similar end 
in view. 

I he measure has been criticised in various quarters. 
I'^ef)resentatives of the professional classes spoke of 
the cheapening of the professions and of the lowering 
of the standard. But it was an easy task to answer 
these objections. The exhibitions arc to be granted 
on the results of an examination in the regulations 
for which it is expressly provided that the subjects 
and standards sh.nll be such as the University detcr- 
mines*are necessary for matriculation. Also the Uni- 
^rsity shares in the conduct of, and the responsibility 
por, 'the ■ examination. The difference which this 
measure has made is that in New South Wales the 
boy w'hose parents cannot afford the fairly large 
expense of university education will not be cut off 
from the chance of gaining its benefits, if he proves 
himself to possess distinct ability and application. 

The only serious vital criticism of the measure was 
that which pointed out that the increase of io,oool. 
in the endowment of the University would not cover 
the ultimate loss it would suffer from the non-payment 
of fees and enable it to meet the other charges im- 
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lative Assembly as follows : — 

“ I have given my word on behalf of the Govern- 
ment that before 1916, when the University will receive 
the full flow of graduates, we shall increase the 
I statutory endowment to meet the demands. 1 propose, 

I if the Government has an opportunity — and, if not, 1 
hope our successors will recognise the obligation — to 
raise the endowment in 1915 by another 10,000/. From 
the present day *011 to 1915 the University is to the 
good on this deal. I think we may fairly claim to 
have shown a liberality to the University which ^ I 
hope our successors in office — if we do not remain 
here— will follow up. After 1915 the endowment will 
be increased to meet the requirements of the future.’' 

•It is now two years since the change of Government 
in New South Wales which for the first time gave 
the power into the hands of the Labour Party, These 
two years have been marked by great advances in the 
cause of education from the lowest to the highest 
level. To those who watch the evolution of demo- 
cratic government in Australia it may be an interest- 
ing fact that, where the democratic tendency is most 
marked, the claims and advantages of the highest 
education have their strongest advocates and fullest 
recognition. New South Wales and Victoria have the 
advantage over the other Australian States which 
accompanies larger resources, a greater population, and 
further development. They have been able more 
thoroughly to undertake the work of school and 
university" education, and so far as this State is 
concerned, it may be claimed that the leaders of the 
democracy, to whatever party the}' belong, have 
already abandoned the idea that the highest work 
can be done without the highest educational prepara- 
tion for it. H. S. CaRslaw. 


RECENT WORK ON INVERTEBRATES, 

E}itotfioh}gists' Monihly Magazine for Decem- 
^ her, n)i2, contains tw'o beautifully coloured plates 
of Lepidoptera, illustrating new and rare species de- 
scribed by Mt'ssrs. Hamilton and IhTbert Druce and 
Ur. T. A. Chapman. 

In concluding, in the same? issue, their notes on the 
l:lritish representatives of the leaping beetles of^ thi‘ 
genus T.ongitarsus, Messrs, 'romlin and Sharp direct 
attention to the apparently instable state of evolution 
of these beetles, some individuals of a species being 
winged, while othirs are apterous. Ihis condition 
seems to point to the jjrogressive disappearance of 
the wings in the group; and it is suggested that this 
may be due to the development of the saltatorial 
powers. Why it should be more advantageous to 
jump than to fly is not, however, very apparent, 
although it may be that the former mode of progres- 
sion facilitates escape from enemies. A similar sug- 
gestion, it may be remembered, has been made in the 
case of the jumping Australian mice and rata, ^ as 
compared with ordinary mice and rats, the leaping 
movement not improbably tending to baffle birds of 
prey. 

In the second part of Verh. Naturhist. Vereins 
der preuss, Rheinlande u. Westfalens for 1911 (1912), 
Dr. C. Rottgen completes his long account of the 
beetles of Rheinland. In the same issue Dr. F. Haas 
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cliscLissesi the ^ci^graphiral distribution of the west comes heterogeneous, being divided into foam-cells by 
(icrinan Unionida*, including extinct forms. minute cell-walls differing in viscosity and surface- 

I he manner in whic h spiders make their webs forms tension from the cell-contents. Quincke supposes 
the subject of (editorial noles in the December number these to be so minute that experimental evidence of their 
1)1 77 /c Coiiniry-SiiJc. Jt is slated that all the pub- existence cannot be obtained, and ho depends for the 
lished accounts which have ecano under notice dcjscribe justification of his assumption upon the power of his 
Spiders as eousiruciing Iheir webs in narrowing circles theory to explain all the known phcuumuuia of the 
from the periphery towards the crentre; but first hand , structure and properties of metals. The j)resent paper 
f vidc tice of the opjiositc^ mod(‘ of procedure (that is, I gives an outline of this explanation, but while it is 


cWorkmg from Ihe centre outwards) is ci(c*d, and the 
cvrilcM* eonelude-> lhal the jiublislicxl descrijilions refer 
only to the repair of broken webs. 

Ill tin; iniroduclion to an elaborate monograph of 
the crinoids of the Indian Ocean, forming part 7 of 
“ r:chinuderma of thc.‘ fnclian Museum,'’ published at 
f.alcutta, Mr. A. M. (>Iark dwells^ on the extreme 
richness of thc^ crinoid fauna of this area, which he 
regards^ as representing the stock that has given 
origin in flic* past to similar faunas in many other 
parts of the world. Nearly 400 Indian forms arc now 
known, of whic^h about are comatulids and the 
remainder stalked types. They are arranged in nineteeen 
families, with cighly-two genera, all the species being 
peculiar to (he Indian n*gion. The only family absent 
from this is the monogenoric Holopida^. “All the 
ge nera of the.' Atlantic, Antarctic, and Arctic Oceans 
are closely rc‘latc*<l to Dast Indian genera, from w^hich 1 
Ihey were evidently derived in the remote past; but 
in many rases a single East Indian genus has 
apparently givc'u ris(‘ to (wo or more Atlantic genera, 
all nearly eciually rcdatc'd to the parent stock.” It is 
also^ stated that crinoids may bo utilised for obtaining 
ail idea of the nature of (be planktcm of the seas in 
which they grow, thus affording a clue as to the 
suitability, or otherwise, of any given area for the sup- 
poi t of food-fishes, sponges, coral, or pearI-o3^sters. 

The fifth part of vol. x. of the Annals of the South 
Afriean Museum is dc'voted to an aec-ount by the Rc.*v. 
i. R. R, Stebhing of the loc'nl rc*presenta(ives of . the 
group of small marines crustac'cans known as 
Svmpoda, or-~-if we follow the ("ambridge Natural 
History— Cumacea. Although the members of the 
group are r(;adily dislinguishahle from other crusta- 
ceans, their classlficalion is a iiiattiM* of dillicuilv, 
owing to the intcTlacang of eharaetiTs and ihe exisV 
ence of fine gradations. The author, who recognises 
a larger number of familit's than is adopted in the- 
work rit(*d, dc’serihes nine genera and fourOrn spe^cies 
as nc^w. 

Tfip pseudo-scorpions of the couidrv form (ho sub- 
V?'' 4. f'f tho Annals of the South 

;Mncpn Museum. According to the author, the Rev 
K. hJlingsen, less than half-a-dozon lornl representa- 
tives of the group were known at tho beginning of the 
vnturv, but the list is now very largo, and has been 
ncreastrl in tho. article before us. The typo genus, 

(, he ifcu*, It IS pointed out, will ere long have to be 
divided. T 


FOAM STRUCTURE OF METALS. 

TN a paper on the ‘‘foam structure “ of medals, in 
n Journal of Metallography (iii., 

1), I rof Quincke gives a summary of the eoncfiisicms 
\\ Inch he states as the result of rc?searehos dating 
from 1S58 to the present day. While Prof. Quincke’s 
views may well claim respectful consideration, his 
statcmient of them in the present paper is far from 
convincing, and his effort to extend to metals his 
theory of foam structure of matter appears to be 
singnilarly strained. To begin with, there is the 
fundamental assumption that before solidification 
commences oven in a “pure” metal the liquid be- 
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j distinctly ingenious it suffers from the defect that its 
I author is obviously incompletely acquainted with the 
i modern developments of metallography. As a result, 

I one finds again and again that iht; proffered explana- 
j tions are incompatible with well-established facts, 
j On{‘ t‘xample, out of many which might be given, 
must suffice. 

According to Quincke, the growth of crystals during 
annealing is due to the collapse of a foam- wall lying 
between two adjacent foam-cells, and forming what 
is usually termed an intorerystalline boundary, with 
the consequent coalescence of the tw'o adjacent crystals 
into a single crystal. Direct observation of the pro- 
cess of crystal growth has, however, definitely shown 
I that (his is not the I rue modus operandi. The crystals 
j do not grow by the bodily absorption of their neigh- 
bours, but by a process which may be likened to 
gradual invasion and conversion. The growing 
crv'stnl gradually pushes its boundary outward int 
its neighbours, and frequently does so by pushing 
out one or more arms wdiich gradually spread laterally 
as well as advance longitudinally. Nothing could be 
more unlike the picture suggested by Quincke’s ex- 
phyiation, and similar difficulties can be raised at 
cveiw turn. 

On reading the paper, however, while (hose inti- 
mately acquainted with the behaviour of crystalline 
aggregates will scarcely be clispose^d to accept the 
“ foam-celj ” theory, they will vet be struck by the 
fact that lh(' forces of surface-tension upon which 
Quincke lays such stress must powerfully affect the 
structure of metals and alloys — forces the importance 
j of which has not perhaps been siilfirienllv recognised 
by eiirn'iit metallographic theories. In eutectic alloys 
j jmrtiriilarlv one eonstantlv meets vvilh structures 
I which b('ar strikingly close resemblance to those 
I assumed bv films of liquid under the action of surface- 
j (('iision. It lias even been thought that the eon- 
I sliluents of siu'h eutectics mav assume their actual 
J forms just before solidifi('alion, in the shape of bags 
I or sai'ks of the kind imagined bv Quincke as foam- 

j Experimental evidence is, however, against this 
view. Th(‘ experiment has been tried of allowing 
I eutectic alloys to solidify slowly under the action of 
I centrifugal pressure in a powerful centrifuge, and 
j tho resulting structure is entirely unaffected. Had 
I liquid sacks or “foam-cells” really been formed they 
! must have been flattened or deformed under this 
treatment, but such was not the ease. On (he other 
hand, recent metallographic researches seem to indi- 
I cate that the intercrystalline boundaries of metal 
are of the nature of cell-walls formed by very thin 
layers of the Same metal in the amorphous or undey , 
cooled liquid state, and here there is a decided approxi*- 
mation to Quincke’s ideas, only that these cell-walls 
are regarded as the result of the meeting of adjacent 
growing crystals, and not as the primary limitations 
to cr5^stal growth. Still, although Quincke’s theory 
of foam-cells can scarcely be accepted as being in 
reasonable accordance with the known facts of 
metallography, a study of his views should be useful 
and suggestive to all those interested in the physics 
and ph\^sical chemistry of crystalline aggregates. 

W. Rosenhain. 
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THE MELBOURNE MEETING OF THE 
AUSTRALASIAN ASSOCIATION. 

'HE Australasian Association for the Advancement 
of Science met at Melbourne, under the presi- 
dency of Prof. T. W. E. David, F.R.S., on January 
The meeting proved most successful. There 
was a large and representative gathering of members 
from all the Australian States and New Zealand. , 
Owdng to the approaching visit of the British Asso- | 
cialion, it was decided to postpone the Hobart meet- 
ing, which in the ordinary course of events would 
have been fixed for 1915, until the beginning of 1916, 
and the cordial invitation, which the New Zealand 
delegates brought, that the succeeding meeting be in 
Wellington, was accepted. 

The subject of the presidential address was “The 
j^ustralian Climate, Past and Present,” but before 
passing to it, Prof- David spoke of the interest the 
Federal Government had shown in scientific work 
relating to the Commonwealth. Its action in organis- 
ing the recent scientific expedition to the northern 
territory, under Prof. Baldwin Spencer, and in arrang- 
ing for his presence there for the last year, had 
^ commended itself both to the general public and 'to 
workers in science. The reports already published 
.showed that the northern territory had far greater 
possibilities than most people had imagined, in. regard 
Tjoth to its pastoral and mining features. The ap- 
pointment of a man of science, Prof. Gilrulh, to the 
important position of administrator was a step for 
which the association was grateful to the Govern- 
ment. 

Papua also had not been neglected, and the mission 
of Mr. Came to that country had been most success- 
ful. Among other things, he had located an extensive 
belt of oil-bearing sandstones, which he believed to 
be an extension of the great Btirmese oil-belt, which 
ran through Sumatra, Borneo, and Java, *to ‘Timor, 
and thence to New Guinea. The oil-belt was full of 
possibilities, and he thought there was no more fas- 
cinating field for exploration than this island. 

Dealing with the Australian climate. Prof. David 
spoke of the importance of the scientific observations 
of the Antarctic expeditions, especially those of Capt. 
Scott and Dr. Mawson. The meteorological data, 
I'ommunicated by wireless telegraphy from Macquarie 
Island by members of Mawson *s expedition, showed 
most distinctly the association between the weather 
conditions of Australia and those of the subantarctic. 

It was to be hoped that in the near future some joint 
arrangement would be made between the Govern- 
ments of Australia and New Zealand, providing for 
the continued upkeep of the station on that island. 

From the evidence he had collected, he believed that 
the reason for the great climatic and biological differ- 
ences between the north and south polar regions is 
mainly geographical ; that it depends on the present 
distribution of land and water, and on the modifica- 
tions which they introduce into the circulations of air 
and water in either hemisphere. The existence of the 
l,arge continent of Antarctica, with an average eleva- 
/^n of about 6000 ft., acts as a great refrigerator in 
southern hemisphere, and causes extremes, which 
otherwise would not exist, between the south polar 
and equatorial temperatures. This factor tends to 
increase the rapidity ol air circulation in the southern 
hemisphere. It accounts for the periodic fierce out- 
rushes of blizzard winds, which accompany the de- 
velopment of the Antarctic low-pressures, and often 
profoundly affect Australian weather conditions. 

On the other hand, the absence of land in the north 
polar regions, and the presence of open water in the 
summer, cause the temperature in those regions to be. 
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much higher at that season in the Arctic than in the 
Antarctic, 

In the course of his address, Prof. David made 
particular reference to the need for further develop- 
ment of the Department of Meteorology in Australia, 
and he stated that there was every prospect of the 
Federal Government making the Australian Solar 
Physics Observatory an accomplished fact in the near 
future. 

A noteworthy feature of the meeting was a lecture 
on the northern territory and its aborigines, delivered 
in the Melbourne Town Hall, by Prof. Baldwin 
Spencer, who had just returned after a year’s absence 
in the territory on a special mission from the Federal 
Government. The Governor-General and the Prime 
Minister were present, and the large hall was crowded 
long before the hour at which the lecture commenced. 

Prof. Spencer began by a reference to the vastness 
of this part of Australia. It was four and a half ^mes 
as large as Great Britain, but its population, exclud- 
ing* the aborigines, was less than 4000 ; and of the 
aborigines he did not think there were more than 
40,000. The Commonwealth Government now had 
control of this region, and it had organised a series 
of important departments in which work of a valuable 
character was already being performed. It was 
necessary to remember that for forty years practically 
very little had been done in the territory. Now they 
had in their administrator a strong, straight, and 
fearless man, who had quickly won the complete trust 
and confidence of everyone working under him. The 
climate was undoubtedly trying, particularly in the 
wet season, which extends from March until Septem- 
ber. But inland, on the “downs” country, it is 
infinitely better than on the coastal fringe. He be- 
lieved that this cool winter climate would make a 
very great difference in the opening up, at any rate, 
of these inland regions, and the existence of these 
cooler temperatures at certain seasons of the year 
made the country differ from other tropical regions 
where such changed conditions were unknown. 

Dealing with the natives, he was able to show the 
audience by kinemalograph views and phonograph 
records sorne of the results of his investigations. A 
stav of about two months had been made on a station 
in the Alligator River district, and this time devoted 
whollv to acquiring information upon the habits, 
beliefs, and customs of the natives. He found these 
differed somewhat from those of the southern tribes. 

A visit had also been paid to Melville Island, some 
forty miles from ihe mainland, which he reached in a 
small lugger from Port Darwin. The aborigines in- 
liabiting that island were of a better type than those 
on the mainland. He saw ceremonies performed 
which were entirely new to him, notably a weird per- 
formance in connection with the burial of a man. 

A small plot of ground having bi'cn cleared of vegeta- 
tion, a number of fant.astic grave-posts were placed 
upright in the ground on either side of the prepared 
spot. Some fiflv natives lined up, after the fashion 
of soldiers, whilst four other men ran between and 
around the grave-posts, stamping with their feet, 
which action was supposed to drive the spirit of the 
departed into the ground. Other films diepicted the 
islanders in the canoes, in which thev often negotiated 
the stretch of open ocean between the island and the 
mainland, fortv miles across. 

In his concluding remarks, Prof. .Spencer said that 
the natives of the northern territorv had cert.ain attri- 
butes of a high character. Undoubtedly it was a 
great problem to know what to do with them ; their 
entire lack of knowledge of agricultural methods 
rendered the problem all the more difficult of solution. 

Ho hoped very .shortly to lay a scheme before the 
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Government whereby they would be in grei t reserves, 
protected from contaminating influences, £.nd led to 
,a higher and better life. 

Many papers were communicated to the* various 
sf-ctions, but limitations of space will not permit us 
to describe them. The presidents of sections and the 
subjects of their addresses, where this information 
has reached us, were as follows: — ^A, “The Relation 
between Pure and Applied Mathematics,” Prof. H. S. 
Carslaw; B, Prof. C, Fawsitt ; C, “The Evolution 
of the Physiographic Features of South Australia,” 
Mr. VV. Howchin; D, “The Present Aspect of Some 
Problems of Heredity,” Prof. H. B. Kirk; Fj Prac- 
tical Aspects of Anthropology,” Dr. VV. Ramsay 
Smith ; G, Obsi'rvations regarding the Production and 
Distribution of Consumable Weall^ and Ei'onomic 
Capital, with an Inquiry into the Probable Effect of 
Arbitrary Regulations of Minimum-wage Standards 
upon the Cost of Living; H, “A Review of the Exist- 
ing Conditions of the Twin Professions of Engineer- j 
inff nnd Architecture in Australia K, ''The Relation 
of Fertilisers to Soil Fertility,” Mr. F. B. Guthrie. 

A large number of reports received the approval of 
the general council of the association, but we can only 
refer to a few of them. 

^ It was approved that a commitb^c be appointed 
^ with instructions (a) to bring under the notice of the 
Federal Government the desirability of it? providing 
for a re-determination of the difference of the longi- 
tudes of Singapore and Darwin, and of the differences 
of longitude of the Australian observatories from each 
other; (b) to communicate with the Indian Govern- 
ment with respect to the possibility of re-determining 
the difference between Madras and Singapore. 

Prof. David brought up a recommendation that in 
view of the already proved importance to pure science, 
to weather forecasting, and to shipping, of the 
meteorological station and wireless installation at 
Macquarie Island, a conuuittee be appointed with 
power to add to its number to take all steps necessary 
to maintain the station on a permanent basis. Mac- 
quarie Island is situated just half-way (a) between 
Australia and New Zealand, and (b) "between both 
those countries and the Antarctic continent. 

In the reports presented to the Glacial Research 
Committee, Prof. W. G. Woolnough records an ex- 
^ tensive area of Permo-f'arboniferous glacial beds dis- 
covered by him on the Manning River and the Mac- 
lf‘ay River, .some 150 to 250 miles north of Sydney. 
The Boulder beds are assoeiati'd with marine strata, 
and near Tane, on the Manning River, the more 
southern locality, the boulders are embedded in lime- 
stone. This (X'currence is compared with the marine 
glacial beds of Jervis Bay, New South Wales. Mr. 

R. Speight summarises th(‘ n‘sults of recent investi- 
gations into the glaciation of New Zealand. 

It was resolved that in view of the rapid decadence 
and distippearancc of the Australian aborigines it is 
urgent that, in the interests of science, further records 
and collections, illustrative of the beliefs, customs, 
and manner of life of the aborigines should be made 
for public preservation, more espeeiallv with reference 
to * Queensland and Western Australia. It was re- 
solved also to take such steps as may be deemed 
necessary to enforce the existing law with regard to 
the exploration of anthropologiral material, and fur- 
ther to prevent the indiscriminate exportation of other 
anthropological and ethnological specimens from any 
part of the Commonwealth. 

A committee was appointed to consider the best 
means of securing the efficient teaching of English 
pronunciation in Australasian universities, training 
colleges, and schools. 

A committee appointed at the Sydney meeting, 1911, 
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brought up a progress report on the steps to be taken 
with the view to the compilation of a list of the 
scientific serial periodical literature, both in public 
and private possession, in each of the principal cities 
of Australia. 


RETORTS OF THE SMITHSONIAN 
INSTITUTIONA 

^pilE report of the secrelary of the Smithsonian 
-*■ Institution for the year ending 
has been received from Washington. Ihe general 
report reviews the affairs of the institution proper, 
with brief paragraphs relating to its several branches. 
Ihe numerous appendices provide, in addition, (Retailed 
reports of the work — placed by Congress under the 
direction of the Board of Regents of the .Smithsonian 
Institution — in the United States IsfationaJ 
the Bureau of American Ethnology , the Nati 6 nal 
Zoological Park, and some four or five other organisa- 
tions. 

It is worthy of note that the total permanent fund 
I of the institution amounts to i (>7,384/. The income 
for the year was 21,432/., of which 11,675/. was in- 
terest on the permanent fund, 'i’he disbursements for 
the year anioiinted to 21,107/. More than this, the 
institution was responsible to Congress for the spend- 
ing of the grants to the scientific organisations named 
above, and these reached a total of 148,400/. 

The report of the Board of Regents consists of two 
main divisions ; first, the annual report of the secre- 
tary, giving an account of the operations and condi- 
tions of the institution for the year ending June 30, 
191 f, and following the same general lines as the 
more recent report by the secretary dealt with above; 
and, secondly, the general appendix, comprising a 
selection of miscellaneous memoirs of interest, cliicfly 
belonging to the year 1911, likely to be useful to men 
of scieifce 'and others. 

Among the original contributions to the general 
appendix is one by Mr. F. Alex. McDermott, of 
Washington, on recent advances in our knowledge of 
the production of light by living organisms; others 
are by Mr. N. C. Macnamara, on organic evolution : 
Darwinian and De Vriosian ; by Mr. Paul C. Stand- 
ley, on some useful native plants of New Mexico; 
and by Mr. William R. ^axon, on the tree ferns of 
North America. 

Prof. .A. M. Tozzer, of Harvard University, in a 
paper reprinted from the Proceedings of the American 
Antiquarian Society (W’orcester, Mass., April, 1911), 
gives much interesting information concerning the 
value of ancient Mexit'an manuscripts in the study of 
the development of writing. These manuscripts, and 
those of Central America, constitute important 
examples of primitive ideas regarding art and illus- 
tration, as w^ell as data of great ethnological value. 
The countries of Mexico and Central America are 
the onlv fields of the New World where any appre- 
ciable data on prehistoric life other than monuments, 
implements, and other objects arc found. The manu- 
scripts of Mexico are divided by Prof. Tozzer into two 
classes — those • written before the advent of the , 
Spaniards, and those written during early Spanisft^ 
occupation. 

Prof. Tozzer describes the manuscripts under dis- 
cussion, and follows the development of v riting from 
the period of reminders or mnemonics, tp actual pic- 
tures, from them to a symbolistic and, conventional 

1 Report of the Secretary of the Smithsonian Institution for the Year 
ending June 10, 1912. (Washington: Government Printing Office, 1912.) t 
Annual Report of the Board of Regents of the Smithsonian Institution 
showing the Operations, Expenditures, and Condition of the Institution for 
the Year ending June 30, 1911. (Washington : Government Printing Office, 
.191a.) 
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ideographic system, thence to characters expressing 
sounds as well as ideas, and the beginning of syllaby, 
the first step in the development of phonetic writing. 
The Spanish priests made the last advance, in the 
form of an aljjhabet, by selecting syllabic characters 
to express initial sounds. 

The volume is rich in translations, and among these 
may be mentioned an article by M. H. Marchand 
from Cosmos, on the invention of the gyroscopic 
compass and its practical utilisation on board ship; 
that by Dr. Jul^s Courinont, from the Rcvtie t^endrale 
dcs Sciences, on the sterilisation of drinking water by 
ultra-violet radiations; that by Dr. M. Philippot, in 
the “Annuaire Astronomique pour 1912,” Belgium, 
on the legal time in various countries ; that by Prof. 
S. Pozzi, from the Revue scimtifiqne, on the garden 
of serpents, Butantan, Brazil ; the translation from, 
the German of Mr. W. Belck, in Zeitschrift fiir 
Rlbnqlogie, under the title “The Discoveries of the 
Art of Iron Manufacture that of Mr. A. Lissauer’s 
article, from the same German source, on ihe Kabyles 
of North Africa; and of Dr. A. F. Legendre’s artick 
in the Revue de VEcole d'Anihropolos^ic, on the Lolos 
of Kientchang, western China. 

Among the numerous reprints from English 
joift-nals and magazines a small selection only can ^be 
given. We notice Sir David Praia’s obituary notice 
of Sir Joseph Hooker, which appeand in \ATia<K 
for December zr, iqii. Numerous Royal Institution 
discourses are included, such as Commendatoro Mar- j 
<'oni’s on radio-telegraphy; Prof. Wood’s on recent 
experiments with invisible light; Prof. Richards’s I 
Faraday lecture on the fundamental properties of the ! 
elements; and Prof. H. S. Hele-Shaw’s on travelling [ 
at high speeds on the surface of the earth and above 
it. 

The addresses delivered at the meetings of the 
British Association also have been drawn upon. Sir 
William Ramsav’s presidential address at .the Ports- 
mouth meeting being given a prominent place. 

As usual, the illustrations are numerous and excel- 
lent. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 

Sir John Ramsden has sent a subscription of loool, 
to the fund which Mr. .'Vusten Chamberlain is raising 
for the extension of the London School of Tropical 
Medicine. 

We learn from Science that by the death of Mr. I 
J. Lyman, Yale University will received 130,000!. He 
held the life interest in that sum, which was willed , 
to the college by his brother, the late Mr. S. Lyman, 
who died in 1910. From the same source we find 
that both houses of the legislature of the State of 
Washington recently adopted the biennal budget. 
The University of Washington will receive a grant of | 
some 2oi,oooZ. The matter of the replacement of the | 
temporary university buildings by adequate modern ‘ 
structures has been submitted to the legislature 
separately. The recently adjourned legislature of 
si^jjyest Virginia, too, voted larger grants to the State 
University than in any previous year. 

^ A COPY of the programme of the Irish Training 
School of Domestic Economy for the session 1913-14 
has been received from the Department of Agriculture 
and Technical Instruction for Ireland. The schoDl is 
a residential institution, maintained by the Depart- 
ment for the purpose of training teachers of domestic 
economy, and also for providing a training in house- 
hold management for girls who have already received 
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a satisfactory general education. The school is 
situated at St. Kevin’s Park, Kilmacud, Stillorgan, 
CO. Dublin. The premises stana in grounds of about 
three acres. The house provides ample accommoda- * 
tion for the staff and students, in addition to class and 
recreation rooms. A large fruit and vegetable garden 
is attached to the house. 

\ NEW provincial technical college was opened at 
W’orkington, Cumberland, on Friday, March 14, by 
Sir John S. Randles, M.P., in the presence of a 
distinguished company. The college provides a com- 
plete course of day and evening training for students 
in engineering and metallurgy, serving especially the 
needs of the district. It is intended to commence day 
apprentice classes in connection with the local i^i'on 
and steel workii in .September next. Ina.smuch as 
tin* premises are used in the daytime for the accom- 
I modalion of a day secondary school and a trade pre- 
[ paratorv school, a complete scheme of education, and 
instruction is jirovided. "I'lie scliool buildings com- 
prise a block of twelve clas.s-rooms, many specially 
fitted for the teaching of some specific subject, to- 
gi'ther with chemical, physii'al, mechanical, mining, 
and metallurgical laboratories, art-rooms, dining-hall, 
cookery-room, laundry, woodwork and metalwork 
shops, and the usual administration rooms. A gym- 
nasium is in course of erection, and it is proposed to 
stablish a hostel for boys and girls in order to over- 
come the usual geographical disabilities suffered by 
children in rural districts. The school generates, its 
own electric current for lighting and power purposes, 
and a complete and elastic system of distribution has 
been arranged. ILach (iass-room is fitted with a small 
talde, with gas, water, and waste arranged, so that 
illustrative work may be carried out in any room ; 
electric lanterns are .also available in each class-room 
and laboratory. The building has been creeled at a 
cost of nearly 30,0000?. It is situated at the railway 
('cntre of wJst CumlxTlaiid, and already its accom- 
modation is taxed to the utmost. There are well 
above 300 .seholars in the daytime, and more than 500 
I'vening students at present in attendance. The col- 
lege is the only technical tollege in Cumberland, and 
it is financed out of county higher education funds. 

The staff numbers twenty full-time members. In 
opening the college, Sir John Randles (who had pre- 
viously given a scholarship value 50?.) presented the 
governors with the sum of 1000/., the interest upon 
which was to be used in giving a student of the 
metallurgical denartment a travelling scholarship for 
Ihe purpose of visiting metallurgical centres abroad. 

'J'he International Kinematograph Exhibition and 
Conference was held at Olympia on March 22-2q 
inclusive, and aroused the keen attention of many 
distinguished people in various branches of know- 
ledge, Though no advance in the generr'd science of kine- 
matography could be seen, there were many improve- 
ments of detail on view in machines, in films, and in 
pictures. Two kinematograph projector machines 
shown by Messrs. Pathd Frercs (one suitable for the 
class-room and the other for the theatre, both of 
which could be worked by being attached to the elec- 
tric lighting current), represented one of the fine.st 
productions of mechanical art in every way. Their 
uses for educational means arc further enhanced by 
the very great safety of using non-in flamipable films 
and by the possibility of stopping the projector so as 
to display a still picture in case the teacher wished 
to describe or explain it. The pictures retlectod great 
credit on the enterprise of the firms exhibiting, but 
except for one firm, already mentioned, no attempt 
had been made to produce pictures of direct educa- 
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tional bearinj,^. The kinematograph trade would be 
well advised to consult educationists in order that 
its films may be produced with the requisite essen- 
* tial of scholarship and art, without which they may be 
only entertaining or useless or positively harmful. 
The Educational Conference, organised by Mr. A. P. 
Graves, was most successful. Addresses dealing with 
the various educational uses of the kinematograph 
were delivered by Canon Lyttleton, Mr. A. P. Graves, 
Miss Von Vyss, Dr. Sleight, Mr. F. W. Sanderson 
(headmaster, Oundle School), Mr. A. Burrell, Mr. 
Morley Dai now, Dr. Hayward, Prof. R. A. Gregory, 
and Miss Marsh. Amdngst the chairmen were Sir 
A. K. RoIIit, Dr. Kilnmins, and Prof. Lyde. The 
discussions were vigorous, and many headmasters, 
teachers, doctors, civil servants, and representatives 
of educational organisations took parr, while amongst 
the audience were two representatives of the Board 
of Education. The essence of the discussion was that 
the power of the kinematograph as an educational 
force is enormous. Every attempt should be made to 
guide and control it. Three important resolutions 
were passed embodying these views, and a committee 
was appointed to carry them out. The proceedings 
of the conference are being compiled by Mr. Morley 
Dainow. 

Lord Haldane addressed a large joint meeting of 
secondary- and technical-school teachers on March 29 
at the University of London. There is a notion in 
the head of the man in the street, said the Lord Chan- 
cellor, that secondary education is a luxury with 
which he need not trouble himself, and so long as 
that notion is in his head it will be very difllcult to 
get him to pay any taxes for secondary education. 
But if it can be brought home to him that the slate 
of the education question in this country is at this 
moment a peril to the nation and that it is a question 
of national safety with which we are dealing, then he 
will take a larger view. We arc behind the level 
which has been reached by several of our competitors, 
u level which will put us in peril. We cannot disso- 
ciate national progress from the basis of knowledge 
even when it comes to the question of making money; 
and if the level of the national income is to be main- 
tained, if our industrial pre-eminence is to stand, 
Lord Haldane said deliberately that the nation will 
have to make an cfTort to put its educational system 
in order. One reason why the universities have 

suffered is because we have never understood fully the 
significance in the educational system of the secondary 
school, Tn Germany it has been different. The 
whole ediK'ational fabric there rests upon the basis 
of the secondary school. . The boy goes into the 
secondary school young, and remains there if he goes 
through the full course for about nine years, and .at 
the end of that time he is so qualified that he goes 
straight to the university. There is no matriculation 
examination, but the student has to produce his en- 
trance certificate showing that he has gone through 
the mill and h.as been in the .atmosphere of the 
secondary school. We have, continued T.ord Haldane, 
outgrown the period of the old-fashioned examination. 
What wo want is a record, and everybody who goes 
to the university should have that rei'ord. The time 
has not vet come when we ran deprive th.e external 
student of his chance of getting an external degree. 

Tt will coiVie when people realise that the’ external 
di'gree means nothing comparable to the degree which 
is the hall-mark of having lived in the atmosphere of 
thi‘ university. Education is the greatest reform we 
can take in hand, .and expenditure on education is 
productive exnenditure which we an' justified in 
making a sacrifice to incur. 
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SOCIETIES AND ACADEMIES. 

London. 

PbyBical Society, March 14.— Dr. A. Russell, vice^ 
president, in the chair. — ^Dr. J. A. Flenilnj : (i) Somo 
oscillograms of condenser discharges and a simpto 
theory of coupled circuits. A short" method for arriv- 
ing at a formula for the time of free electrical oscilld- 
tiem of a leaky condenser in series with an inductive 
resistance, the oscillations being damped. The 
formul£B can be confirmed by oscillograms taken at 
low frequency with a Duddell oscillograph. (2) Some 
Braun kathode-ray tubes used as high-frequency oscil- 
lographs, and an electrostatic influence machines 
giving a steady current of 300 to 350 microamperes 
for working them. The Braun tubes have electro- 
static deflection plates in them and an embracing field 
coil for providing a longitudinal field to keep the 
kathode spot in a central position on the screeftj*^' 
B. B. Baker : Stretching and breaking of sodium and 
potassium. Wires made of metallic sodium and 
potassium collapse when stretched, not to a point, as 
is the case with most plastic substances, but from 
two opposite sides only, into a chisel end. Wires 
made by running the metal, molten under oil, into 
a glass tube and allowing it to solidify, also showed, 
on extension, two sets of equidistant rings on their 
surface, each inclined at an angle of 45° to the axis, 
the rings of opposite sets touching along the line of 
greatest thinning and bisecting one another along the 
line at which no thinning takes place.-— R. G. Lunnon : 
The latent heat of evaporation of steam from salt 
solutions. The experimental method wa.s to supply a 
mea.surable quantity of heat electrically to the solution 
boiling inside a calorimeter. The steam from the 
j inner vessel passed into a detachable condenser, which 
I was weighed at intervals. The difference between the 
measured heat 1^, and U the known heat of evapora- 
tion of. ter, is the heat of solution Q; anci the 
I present results indicate that for salts oif the .same 
I acid Q is proportional to the concentration. 

Zoological Society, March i8.— Mr. E. G. B. Meade- 
Waldo, vicispresident, in the chair. — Miss Edith E. 
Bamford : Variations in the skeleton of the pectoral 
fins of Polypterus. An examination had been made 
of the material brought back by Budgett from his 
West African expeditions, in order to account for the 
discrepancies which occur in the descriptions of the 
fins of Polypterus as given by different investigators. 
These discrepancies were found to be due to the very 
numerous variations in the fins and to the previous 
scarcity of material. A description is given of the 
variations found in the radials, mesopterygium, pro- 
pterygium, metapterygium, and th(i distal cartilages, 
and their bearing on the different descriptions and the 
theories of other investigators is indicated. — Dr. H. II. 
Stirrup : A descriptive study of an Oligochaete worm of 
the family Enchylra?idae. A number of new and in- 
teresting observations were recorded, including an 
account of the structure and significance of the so- 
called “septal glands,” which had been found to con- 
tain two definite anatomical components. — Dr. W. 
Yorke : The relationship of the big game of Africa 
to the spread of sleeping sickness. The author slateu. 
that sleepintr sickness in Nyasaland and Rhodesia is 
due to a different parasite from that causing the 
dise.ase in other parts of tropical Africa. In these 
couqtries the disease is transmitted by Glossina morsi- 
tans and not by G. palfyalis. As G. morsitans is 
ubiquitous, and not limited in its distribution to water- 
courses, this fact has an important bearing on the ^ 
measures that can be recommended with a view to 
prophylaxis. 
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Geological society, March 19. — Dr. Aubrey Strahan, new nielhod ol cuiiformable representation and uni- 

F. R.S., president, in the chair.— B. Thompson : The formisation. — \\’. Behrens and £. Hecke : The recti- 

:geoIogy of northern Peru : Tertiary and Quaternary linear motion of Born’s rigid electron. 

beds. Some 600 square miles of territory in the July b. -G. Tamman : 'Ihc method of determining 
westernmost part of South America, betw^een the />-r-lines for the construction of phase diagrams, 

fourth and fifth degrees of south latitude, are dealt August 22. — D. Hilbert : Foundations of the elemen* 
with. A great uplift and folding of the rocks took tary theory of radiation. 

place in late Oligocene or early Miocene times, fol- October" 26.— G. Tamman : The theory of poly- 
lowed by a comparatively short terrestrial epoch. A morphism (in crystals). — W. Voigt : Electric and 

subsequent depression allowed of the deposition of magnetic double refraction (iii.)» 

Miocene and possibly later beds. Jn recent ages the November 23. — F. Korbcr : The relations between 
area has been spasmodically rising. THe exposed the volume-surfaces of the isotropic and anisotropic 
rocks probably attain a thickness of 5000 ft. or more, phase, and the course of the neutral curve, - At; z=o. 
Eight palseontological zones are established, and December 7. A. von .Koenen : The geological rcla- 

aboiit 150 species of fossils are recorded. The origin lions of the southern Reinliard and Bram Forests, 
of the petroleum is traced to animal organisms. — especially on tli^ Miinden-Blatt. 

G. A. Frost : The internal cranial elements and I'he supplement contains a long paper by L. 

of Dapedius fTfamdaliis, from a specimen Schlesing(‘r on Gauss’s memoirs on the theory of 
recently found in the lias at Charmouth. Owing to functions, being part iii. of the “ Matefials for a 
the envelopment of the skull and its pyritisation, the Scientific Biograj)hy of (iauss,” collected by F. Klein 
bones and inlerorbital septum preserved in perfect and M. Brendel. 
condition. There is no foramen in the parasphenoid 
in front of the basipterygoid processes, as in Lepi- 

dotus. The basicranial canal differs from that in BOOKS RECEIVED. 

Amia calva, in its extension to the rear of the skull. , 

The Story of the Forth. By II. M. Cadell. Pp. 
Calcu'ITa. xvii + 2994-plal(,'s fmaps. ((ilasgow' : j. MacLehosc 

Asiatic Society of Bengal, March 5. F. W. Kdwards : and Sons.) j6.s. m t. 

Tipulida? and Culicidag from the Lake of Tiberias and Union of South Africa. Mines Di*partmenl. Geo- 
Damascus. Three species at least are new to .science, logical Survey. 'I'Ik! Geology of the Country round 
one of them (the UranotaMiia) being the first of its ^ Warmbaths and Nylstroom, including the Rooiberg 
genus to be found within the Pala?arc(.ic region, j 1'infields. l^y H. Kynaston and Dr. IC. 1 ', Mcllor. 
'i'he occurrence of Conosia irroraia makes a notable ' With notes by Dr. \V. A. Uumphn'V. Pp. 52. (Pre- 
extension of the known range of this widely spread toria : Gov(Tnment Printing and Stationery Office.) 
species.-' F. H. Gravely : A jjndiminary account of a ^s. 6d. 

revised classification of Indo-Australian Passalida?. Planetologia. By Ing. IC. Cortese. Pp. vii -1-387. 

'I'he Pnssalidae inhabiting the Inclo-Australian (Milano : U. Iloepli.) 3 lire. 

region can conveniently be divided ^ into six Einfiihrung in die hbhere Matheniatik fiir Natur- 

subfamilics. This necessitates a rearrangement forseher und Aer/le. By Dr. J. SalpetiT. Pp. xnq'336. 


of the recognised genera, and the erection of a 
new genus with Tihcrhis kuwerti, Arrow, as type.- 
|. S. Gamble; Materials for a flora of the Malayan 
Peninsula, No. 24.- Capt. R. B. Seymour Sewell : 
Notes on the biological work of the K.l.M.S. hives- 
li^milor during the survey seasons 1910-11 and i9ii“'i2. 
— E. Ghose : The internal anatomy of the blind prawn 
of Galilee (Typhlocaris gal ilea, (-\alm).--C. F. Rousse- 
lef : A note on Rotifers from Galilee. Recognisable 
specimens of four widely distributed species were 
found in a tow-netting taken on the surface of the 
Lake of Tiberias in October, 1912; while two sessile 
forms were roared in (^alcutta in large numbers from 
dried mud from the bed of a small pool between 
I'iberias and Nazareth. One of these {Occister 
socialis, Weber), although widely distributed, is a rare 
species.- B. f^. Mukherji ; The identification of the 
Soma plant. — M. PI. Shastri : The ancient civilisation 
of Bengal. The early inhabitants of Bengal were not 
Aryans, but a race known for their industry and com- 
nierce, colonisation, and philosophy. Buddhism took 
its ri'^e on the borderland of th'* Aryan culture, and it 
owed more to eastern India than to western India. 




GottincJen. 


Royal Society of Sciences. — ^The Nachrichten (physico- 
niathematical section), part vii., for 1912, contains the 
following memoirs communicated to the society : — 

January 13. — P. Koebe : I^'oundations of the con- 
tinuity method in relation to conformable repre.senta- 
tion and uni formisation (preliminary considerations). 

May 28.— W. Voigt ; Electric and magnetic double 
refraction (ii.). 

June 22.— L. E. J. Brouwer : The freedom from 
^singularities of the modular manifold. — P. Koebe ; A 


(Jena : G. P'ischcr.) 12 marks. 

Memoirs of the Depart m(‘nt of Agriculture in India. 
V(‘t(‘rinarv S(*nes. Vol. i., No. i. Anaphyloxis in the 
I.argt r Animals. By Dr. J. D. E. Holmes. Pp. 86-P 
iii plates. Vol. i., No. 2. Salvarsan in the Treat- 
ment of Surra in Horses, Dogs, and Rabbits. By Dr. 
|. D. F. Holmes. Pp. .S9-14S. (Calcutta : Thacker 
Spink and Co.) 2 riipe(‘S and 1.4 rupees respectively. 

Government of India. Meteorological Dejiartment. 
Iiulian W'eatlur Review, Anmird Summary, iqjJ. 
Pp. i ^ I-T94 ' ( crxx\viii--(wrii 4 - vi plates. (Simla : 
(iovernment Central BraiK'h Press.) 3 rupees. 

iiiesi^s pn'^stailees a la Faculle dcs S('ienres de Paris 
pour obtenir le Grade de Do( 4 eur ^s Scienros Math(f‘- 
matiques. Bv J. Rosier. These : Sur les relations 
des Orages MagneMqiu*s et des Phenomeiies Solaires. 
2*- These : Projjnsilions donnees par la Faculty. Pp. 
iv-i <)6. (Paris: Oauthier-Villars.) 

last of North Anu'rican Land M.ammals in the U.S. 
N.ational Museum, 1911. By G. S. Miller, jun.^ Pp. 
xiv4-4;.;. (Washington: Government Printing 

Office.) 

Mind and Health. By Dr. E. E. Weaver. Pp. 
XV + 500. (London : Macmillan and Co., Ltd.) Ss.6d. 
net. 

IVber Zonenbildung in kolloidalen Medien. By 
Dr. K. Kuster. Pp. x4-iii. (Jena: G. Fischer.) 

4 marks. 

lahrbuch der drahtloscn Telegraphic und Tole- 
ohonio. Edited by Dr. G. Eicbhorn. Band vi.. Heft 
3-6. (Leipzig : J. A. Barth.) 

Le.ssons on Elementary Hygiene and Sanitation, 
with Special Reference to the Tropics. By W. T. 
Prout. Third edition. Pp. xx 4 * 184. (London : J. 
.and A. Churchill.) 2S. 6d. net. 
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Fauna llawaiicnsis, or tlu* Zooloj<\ of the Sandwich 
(Hawaiian) hsles. Kclited by P. Sharp, R. C. L. 
Perkins, and Prof. A, Forel. Vol i., parts 1 to 6. 
Vol. ii., parts i lo 6. Vol. iii., parts i to 6. (Cam- 
bridcre I'nivcrsity Press.) Prices various. 

Laboratory "I'exl-Book of Clnmiistry. By V. S, 
fJryant. Part i. Pp. \ 11 + 246. (f^ondon : J. and A. 
Churdiill.) 4.S. net. 

Modern Punipin^^ and Hydraulic Machinery. By E. 
Butler. Pp. xvi + 473. H-onclon : C. Griffin and Co., 
iJd.) 18.S. net. 

Verf:rbun^slchre init bosondercr Beriicksichti^iin^ 
(It'S Mens! hen. B\ Dr. L. Plate*. Pp. xii f 5i<) + 3 
plates. (I>eip/i^4-: \V. iCnfjelmann.) 18 marks. 

Genetics : an Introduction to the Study of Hereditv. 
Bv Prof. H. K. Walter. Pp. xiv^272. (London : 
Macmillan and Co., Ltd.) 6^. 6d. net. 

A .School Al^»^ebra. By F. O. Lane and J. A. C. 
f.ano. Pp'. viii + 333. (London: E. Arnold.) 3.S. 6 d. 

Pond Life. By E. C. A.*'h. Pp. viii 4 94. (London 
and Edinburg'h : T. C. and E. C. Jack.) 6d. net. 

Handvvdrtcrbuch der Naturwissensi'haften. Edited 
hv E. Korschelt and others. Lief. 38 to 40. (Jena : 
fi. Fischer.) 2.450 marks each Lief. 

Western Australia. Oeolo^»^ical .Survey. Bulletin 
No. 43. Petrolo^*^ical Contributions to the Gc'oloj^y of 
We.sto.rn Australia. By R. A. Farquharson. Pp. 
100 + iv. Bulletin No. 47. The Mining Geology of 
the Kanoxvna Main Reef lane, Kanowna, North-East 


. WEDKESDAY, Ajkil 9. 

Roval SocfKTV OF Arts.^i 8.-~El«ctric Supply in London ; F. Bailey. 

AKrtpNAUTiCAf. .SociKTV, at 3.30..— Propellers : W. O. M.'inning. 

GkolOgical .SocuftTY. At 8.— I’he .Variation of Planorbis ntulti/ormisy 
Brown : Dr. fJ- HLckliriji;. —The Structure and Relationships of thfe 
Carboniiolte ; Miss M. CAlJey March. 

THURSDAY^ April xo. 

Rovai. SoriKrv, nt Probable Papers: The Various Inclinations of 

the EIectric.ll Axis of the Human Heart : A. D. Waller. — The Nature of 
the Toxic Action of the Electric Discharge upon LiaciUn\ tali communis : 
Prof. J. H. Priestley and R. C. Knight.— (x) Morphology of V.irious 
.Strains of the Tr) panosoine causing Disease in Man in Nyasaland. II. 
The Wild (iamc Strain ; (2) Morphology of Various Strains of the 
Trypanosome causing Disease in Man in Nyasaland. 111 . The Wild 
(iUsA/Mit uiorsitans Stmiii ; (3) Infcctivily of C.lossina vwrsitans in 
Nyasaland i Surg.-fJeoeral Sir D. Bruce, Majors D. Harvey and A. E 
Hanit-rtoii, iinil t.ady llfiice. 

Royal Institiition, at 3.— Colour in Flowers : ‘ Dr. E. Frankland 
Ariii‘ti«»ng. 

Institution of F.i.kctrical Enginekrs, at 8. — Self-synchronising 
Machines (Self-starring .Synchronous Motors and Rotary Converters)*: 
Dr E. Posenherg. 

I CoKCKF.TK In'stitutk, at 7.30.— Structural Engineering; E. F. Etchells. 

I FRIDAY, April it. 

I Royal Institution, at 9 — The Winds in the Free Air : C. J. P. 

! PiiYsiCAi. Sociictv, at 8.— Some Errors in Magn'riic Testing Due to Plastic 

I .Strain : Campbell and H. C. Booth. — Note on Kathodic Spluttering; 

‘ Dr. (;. W. C. Kaye. 

I Royal Astronomical Society, at 5. 


Coolijardic Goldfield. By T. Blatchford and J. 
Jutson. Pp. 106+ 3- maps fiv. (P(‘rth, \\\A. : F. W. 
.Simpson.) 

Elements of Iho Precision of Measurements and 
Graphical Methods. By Prof. TT. M. Goodwin. Pp. 
T04. (r.ondtvn ; Hill Piihlishinq* Coi, T+d.) 


DIARY OF SOCIETIES. 

T//URSDAV, April 3. 

Koval iNSTiTi -i ION, at l— 'I' he Bridge into I.ife ; Dr. K. Fr.inkland 
Armstrong. 

Linnran Society, at 8.— Some Forms of AUhvmilla ruli^aris : C. E. 
Salmon. — Report on ILM.S. Svalark, Calcarea ■ Prof. A. Demly.— 
Emhia major, Rti. nov., from the Himalayas; Prof. A. D. Imins.->A 
Kree-swiniming Niruplioid Stage in P.Tlinuri.s : Dr. J. D. V. (hlchiist,— ' 
The CliilHihcation of the Order Symphyla : R. .S, BaRnall. 

Institution of Mkciianh..ai. V'. aosvKHs, kt 6.~p7tr//tor D/s, uss/o : 
Some Eflert> of '^ii]MTheatine and Feed water Hcatiiag on Locomotive 
Working; F. H. Trevithick and P. j. Cowan, 

FRIDAY, April 4. 

Royal iNsriTUriON, at c;.— The Spectroscope in Organic Chemistry: Dr. 
|. J. Dobbir. 

Gfologists’ .AtiSociATioN, at S. -The Geology of the Nollingham District * 
B. Sjptth. 

SATURDAY, April 5. 

Essex Fiki d Ci.lm (at Essex Museum, Stratford), at 6.--Fairv-nies 
(Mymanda,*) and their Hosts: F. Knock. 

MONDAY, April r- 

Royal Society ok Arts, at P.—Aiironaiitics : Prof. J. E. Pet.ivd. 

SoriKTYOK F.ngini-frs. at 7. n-.- The Siaius ofKngineers and Engineering, 
with .Speci.al Retereiice to Consulting Engineers ; W. Raii.'»}iii. 

Arivi orpi IAN SociEPY. at 8.— Some Points in Kant's Transcendental 
.•Esthetic: W. W. C,irlile. 

Victoria I NSTiTUTK, at A.^es.-Dheussion : The Gunning Prize Essay 
read on M.vch 17. ( Dr. ). W. Thirtle. 

Institution ok Civil Eni.inkfrs, at 8. — Production of Steel Sections 
uml their .Application in Blnginecriug Structures : T. W.ilmisicy. 


T U F.S DA y, A PR 1 L t'.. 

Royal Institution, at >— Recent Discoveries of Early Man : Dr. A S 
Woodward. 

Zoot.oiacAt. SociKTV. at 8.3o.--(i) A Collection of Fishes made bv Prof. 
Francisco H<nne. ar Easter Iskind ; (j) A Revision of the Fishes'of the 
Demis Kuhli.n t . l ate Regan.— The Affinities of Cau/’s ^tM/an Uous : 
K. i. I ocix k. - A (..ollt'c non of Mammals from the Hebrides, Scutl.nid : 
M.ijot (.. E. H. Barrett- Hamilton .and M. A. C. Hinton, 
kovAi. Anthropoi (wucAi. Institute, at 8.15 —The Discovery of a Human 
Skeleton m a llrick-earth Deposit at Hailing, Kent; W. H. Cook.— 
Dcscnptioti of Human Remains: Dr. A. Keith. 

Insti^tution ok CtVU- Enginkrks, at8.— A*ar//i.v- />,scussio>t .' The YieUi 
of Various Catchment-Areus lo .Scotland : W. C. Reid.— Measurement of 
the bUnv of the River Derwent, Derbyshire: E. Sandeman,-AV/»A«^/e 
f aper: Coastal Sand havel near Madi.is Harbour: Sir F. J. E. Spring. 
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THE HERITABLE RESULTS. OF"CH AN (UW 
NURTURE.: ; ^ 

Das Problem der Veret'bung e^orhener Eigen* 
schaften." By R. Semon. Pji. viii-f^o^ 
(Leipzig* : Wilhelm Engelmann, 1912.) Price 


us 

reading of "the - f^s p Iteast difficu}t;y ?""' 


IVoL SernoB doi^s not thmjt ^ ^ 

up exp^^-ing a specific i^ereditei^^’ 
repeated in jtirles, and he refers, f6r instance, to 
Kammeirer^s experimcrnt on the, Ascidian, dona 


3.20 marks. . 

R eturning to the much-discussed question 
of the transmission of acquired characters, 
Prof. Richard Semon goes oyer the whole ground. 
Conclusions— both affirmative and negative — ^have 
be*en based on certain sets of data, but all the facts 
m\X 9 t be faced if ,we are to form a sound judg- 
ment., This is indeed what many biologists have 
tried to do. The first chapter, which is historical, 
includes the commendable suggestion that it 
is time to stop using inexact . terms like 
“Lamarckism,” so often taken as synonymous 
with the theory of the transmission of acquired 
modifications. In the second chapter the author 
formulates the question at issue : A stimulus setj 
up an excitation in a parental body ; the residual 
effect of this excitation is a change in. the reaction- 
capacity (an ” Engranim ”) ; can we say that* in 
favourable circumstances there results a change 
in the hereditary potency of the germ-cells, and of 
such a nature that the offspring show a change 
in the same direction as that exhibited in the 
parent ? 

Prof. Semon begins his survey of the evidence 
by considering language, acquired knowledge, and 
training; and while he does not claim to prove 
anything, he refers to cases which suggest that 
individual experience must count somehow. Why 
is it, for instance, that a young buzzard, taken 
from the nest, treats an adder quite differently 
from a grass-snake.^ Has experience not counted 
at all in the evolution of this inborn power of dis- 
crimination? The fourth chapter brings together 
numerous- interesting cases which suggest the 
nheritance of engramms. Young acacias with an 
‘inherited disposition ” to a certain rhythm of 
sleeping and waking will, as it were, try to give 
expression to this in quite unnatural conditions of 
llumination and darkness. Braus has shown that 
f the fore-limb be remove# from the larva of a 
^mbinator^. the , operculum still shoWs the thin 
^a, usually with a small hole*, through which the 
tmb would press out if it were there. Is this not 
reminiscence of a previously established 
mechanombrphosis ” ? The degeneration bf the 
yes of cave animals, considered in detail and in 
^nnection with Kammerer*s experiments on ' 
roteus, point to a hereditary accumulation of the 
trvicturaV results of disuse and darkness. ln> 
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intestinaUs, thfi siphons of which were cut off over 
and over again. In consequence of the stimulus, 
the length of the regenerated siphons was exces- 
sive, and the uninjurqd offspring had also exces- 
sively elongated siphons. We must, of course, 
hear more about this interesting case. The sixth 
chapter marshals the positive evidence which goes 
to show that parents much modified by peculiari- 
ties of nurture may have offspring changed in the 
same direction, although the peculiar nurture is no 
longer operative. The evidence includes recent 
observations on the acclimatisation of plants, 
Woltercck's experiments on the helmet of 
Daphnia, and Kammerer’s, striking work on 
salamanders and the nurse-frog. 

The question then arises : How are the germ- 
cells affected? Prof. Tower was led by his well- 
known experiments on potato-beetles to the view 
that the environmental factors operated on the 
germ-cells without any induction from the un- 
changed Foma of the parent. But Prof. Semon 
points out that an adult beetle could not be ex- 
pected to show much external change, and argues 
that there is no escape from a theory of somatic 
induction, the various possible modes of which 
are carefully and acutely discussed. The author 
concludes that long-continued functional modifica- 
tions may by somatic induction exert a specific 
effect on the germ-cells, and that certain environ- 
mental stimuli may also affect the germ-cells by 
somatic induction. Thtj results depend on three 
variables : the nature, strength, and duration of 
the excitations, the general constitution of the 
organism, and the state of the germ-cells — sus- 
ceptible or otherwise — at the time. Prof. Semon's 
atest presentation of the case for the heritabilily 
of somatogenic changes is a valuable contribution 
o aetiology, and one That must be reckoned with 
oy all biologists. The book is written with force 
and clearness and in admirable scientific temper. 

J. A. T. 

THE WORK OF G. VON REICHENBACH, 
Deutsches Museum Lebensheschreihungen und 
Urkunden. Georg rbon Reichenhach, By 
Walth^ v. ' Dyck. Pp. iii+140'fvin plates. 
(Munich : Deutsches Museum, 1912.) 

D uring the last eight or nine years an 
instructive and valuable collec- 
ion Ulustratmg the various sections of science and 

G 
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technology has been accumulated at the Deutsches 
Museum in Alunich, and in i^io the committee 
of direction decided to publish a series of bio- 
graphies of men whose work has had a special 
bearing on these subjects. The first volume to 
appear deals with the life and work of Georg von 
Rcichenbach, to whom many advances, not only 
in the construction of astronomical and surveying 
instruments, but also in engineering, were due. 
Born in 1771, his education was carried on not 
only in school, but ^Iso in the workshop with his 
father, where he showed remarkable mechanical 
aptitude. At the age of twenty he was sent to 
England to study mechanical engineering, and in 
the works of Boulton and Watts in Soho he spent 
some months working at engine construction. 
While in England he had not had an opportunity 
of seeing the works of the lending instrument 
makers, but availed himself of every opportunity 
to study this industry also. Ramsden, Trough ton, 
Dollond, Cary and others then supplied the 
greater part of Europe with instruments of the 
highest grade, but on his return to Munich he 
founded workshops for constructing instruments 
of precision, and for accurately dividing circles. 

In the latter part of the eighteenth century a 
large amount of surveying was done, and in i8oi 
a base-line 21*7 km. long was measured near 
Munich for thifc systematic survey of Bavaria, 


being among the best of that time. A very 
tine range of instrum^lits, both astronomical and 
geodetic, is included in the collections of the 
Deutsches Aluseum. But, as Gauss remarked in 
a letter written to Bessel from Munich, the con- 
struction of astronomical instruments was not 
von Rcichenbach 's principal occupation. 

Engineering machinery took up more of his 
time and attention, and in 1808 he consjructed 
water-pressure pumping engines for the salt-works 
of Riechenhall and Traunstein, and others of 
improved design were built, and one of these, at 
Ilsauk, is still working. Iron-bridge construction 
and steam-engine design and construction alsQ 
engaged liis attention, and in many spheres^'of 
activity von Rcichenbach showed remarkable 
originality and brilliant capacity. His family 
has presented to the Deutsches Museum a large 
collection of writings, drawings and pl^s, which 
have been extensively utilised in the present 
monograph, wherein Dr. W. von Dyck has pro- 
duced not only a highly interesting account of a 
man of exceptional ability and resource, but has also 
rendered available a large collection of valuable 
and important documents relating to the construc- 
tion of instruments of precision and of machinery, 
and some of these are reproduced in the plates 
w'hich illustrate the monograph. 


so that von Reicheabacli found his opportunity. 
The work of Laplace, Gauss, Bessel and others 
introduced a great increase in the precision aimed 
at and attained, and Rcichenbach successfully con- 
structed theodolites for the Bavarian survey 
with circles up to twelve inches in diameter; he 
was acquainted with Ramsden ’s great 36-in. 
theodolite which was constructed for General Roy, 
but apparently preferred the smaller instrument. 

Throughout his work Rcichenbach adhered to 
the vernier in preference to the micrometer micro- 
scope for astronomical as well as for geodetic 
instruments on the ground that with the former 
the portion of the circle was directly measured, 
while the micrometer measured the enlarged figure 
of the divisions. The circle of his 12-in. theodo- 
lite for the Bavarian survey was divided to five 
minutes and was read by a vernier to four seconds 
and by estimation to two. The triangulation 
of northern Bavaria called for the construction of 
a base-measuring apparatus, and in 1807 von 
Reiohenbach constrheted one consisting of iron 
4-metre bars to be placed almost in contact, the 
interval being measured by a thin graduated 
wedge. 

Large astronomical instruments were also 
constructed for Naples, Genoa, Turin, Mann- 
heim and elsewhere, and are described as 
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PURE AIVD APPLIED CHEMISTRY. 

(1) Chemistry of the Oil Industries, By J. E. 
Southcombe. Pp. ix 4- 204. (London : Con- 
stable and Company, Ltd., 1913.) Price ys, 6d. 

(2) Achievements of Chemical Science. By Dr. 
J. C. Philip. Pp. vii + 217. (London: 
Macmillan and Co., Ltd., 1913.) Price is. 6d. 

(3) Le Celluloid et ses Succedanes, By W. 
Main. Pp. 162. (Paris : Gauthier-Villars, 
1913.) Price 2.50 fr. 

(4) Ausfiihring qualitativer Analysen. By Wil- 

helm Bilz. Pp. xi'fi39. (Leipzig : Akade- 
mische Verlagsgesellschaft m.b.H,, 1913.) 

(i) '"T^HIS work fulfils in a very satisfactory 
X manner the author’s attempt “to fill a 
gap between the elementary text-books of organic 
chemistry and the numerous technical treatises 
and monographs of i| highly specialised char- 
acter.#’ Th6 opening chapter on thq chemist;* 
of the hydrocarbons and their derivatives wJil 
facilitate the reading of later sections by those 
not very conversant with organic chemistry, but, 
in the interest of these readers, e^iception must be 
taken to the use of the expression “rests,’* in 
reference to unsaturated groups or complexes 
(pp. 14-15). The adoption of this Germanism is 
quite unwarranted, inasmuch as the idea can 
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be accurately expressed in ordinary chemical The irrational mode of 'ddntestit; heating 


Eng-lish. ^ \ 

The n&xt chapter contains much interesting- 
matter concerningf the origin and chemical 
nature of mineral oils, and the principles under- 
lying the commercial methods of oil-refining. 
Under the heading of saponifiable oils and fats a 
very judicious selection has been made of the 
most important members of a very large group of 
substances derived from both animal and vege- 
table sources. The analytical methods employed 
in testing these materials are briefly described, 
and in several instances illustrations are given of 
the apparatus employed. The industrial applica- 
tion^dt fats and oils are classified, special atten- 
tion being paid to the *\-arious commercial 
pr(x:esses of hydrolysis, and to the purification of 
the higher fatty acids by distillation in super- 
heated steam. 

In the section devoted to soap and candle 
manufacture the author shows how the phase 
rule and recent discoveries in colloid chemistry can 
be applied to elucidate the reactions of the soap- 
jan. Reference is also made to the part played 
)y adsorption complexes in the detergent action 
)f soap. • 

Looking to the future, the production of petrol- 
ium motor spirit by the thermal decomposition 
)f heavier hydrocarbons is suggested as a pro- 
nisiiig problem for research. ^ • 

(j) The present volume is one of a series of 
‘Readable Books in Natural Knowledge,’^ the 
uthor’s theme being the usefulness of the 
hemist to the community. It is to be hoped 
hat this work will assist in dispelling the de- 
loriible ignorance still existing in the minds of 
lany of the British public in regard to the 
ature and scope of the chemist’s activities, 
although bn the Continent the difference between 
chemiker ” and ‘‘ apotheker or between 
chimiste ” and ‘‘pharmacien ” is well under- 
tood, in the United Kingdom the chemist is still 
sually assumed to be a person who of necessity 
ades behind a window ornamented with large 
ottles containing various coloured solutions. 

After referring to the work of the pioneers of 
lodern chemistry, the subject of combustion is 
iscussed with the object of showing that this 
chemical change includes not only the burn- 
g of ordinary combustil^Ies, but also such pheno- 
ena ^ fermentation, the rusting of metals, and 
le drying of certain oils. In this connection alone 
le chemist may with advantage be consulted by 
le farmer, the coal exporter, the cloth manufac- 
rer and other industrial workers in regard to 
fficulties arising in the ordinary course of their 
'ocations^ 
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smoky coal leads the aiitfao/ to 
“coalite (semi-coke) or gas|j&es,, hote 

is touched by the remark that ! are 

regarded with disfavour, because they cannot' be 
poked and nothing canJ:>e thrown. ipto tlicm.. A 
mor6 serious objection to gas-fires is- Suggested 
under the heading of secondary fuels, the 

grave risk of poisoning arising from faulty gas- 
fitting and the high percentage of poisonous 
carbon monoxide present in modern illuminating 

The achievements of inorganic synthetic 
chemistry receive adequate -.attention. It is 
pointed out that by a curious coincidence the year 
1828 witnessed not only the synthesis of urea, 
but also the successful manufacture of artificial 
ultramarine. The natural pigment from lapii^ 
lazuli, which was once worth its, weight in gold, 
is now replaced by the synthetic^ product sold at 
less than thirty shillings a hundredweight. 

The admirable detective work performed: by the 
analytical chemist in bringing to justice the sophis- 
ticator of food is noted with the appreciation which 
this public service deserves. 

(3) This volume, which forms one of a com- 
prehensive series of scientific pocket-books, gives 
a summary of the manufacture of nitrocellulose 
and its conversion into celluloid by means of 
camphor and other adjuvants. The inflam- 
mability of this material, which is now employed 
on an enormous scale in the production of cinema- 
tograph films, has led to many processes haying 
for their object the preparation of non-inflammable 
celluloid substitutes. Viscose (an alkaline solu- 
tion of viscoid) is now mapufactured from wood 
pulp, soda ley, and carbon bisulphide. Aceto-^ 
cellulose, the product of the acetylation of cellu- 
lose, has been placed on a commercial basis in 
the Elberfeld colour works, after seven years of 
research. Galalite, prepared by precipitating 
casein with formaldehyde, can be obtained in a 
transparent condition by first removing mineral 
salts from the casein by successive treatment with 
alkalis and acids. The condensation products of 
phenol and formaldehyde, when indurated to the 
desired extent by heating under pressure, give 
rise to the valuable plastic material “baekelite.’’ 
The work is of interest as showing the extent tq 
which the celluloid industry has developed in 
France. 

(4) Although this guide to qualitative analysis 
contains a certain amount of . useful information, 
the matter is not arranged in such a way that 
it can l^e readily followed. The group reactions, 
for example, would be more easily grasped if 
given in tabular , form. Very little attempt is 
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made to furnish theoretical explanations of the 
various analytical reactions. A few practical de- 
tails may be quoteo^ as illustrating- modern ten- 
dencies in laboratory practice. The difficulty of 
separating* nickel and cobalt is overcome by using* 
dimethylglyoxime to precipitate the former metal, 
vtdiilst the latter is identified in an ethereal ex- 
tract with ammonium thiocyanate. There is a 
reversion to an old process in the removal of 
phosphoric acid from the prex:ipitahle metals by 
means of tin and nitric acid. Absolute alcohol is 
used to remove calcium nitrate « from the mixed 
nitrates of the alkaline earths. G. T. M. 

THE FLOW OF SUBTERRANEAN WATERS. 

Le Principe du Mouvement des Eaiix Souterraines. 
By J. Versluys. Traduit du hollandais par F. 
Dassesse. Pp. 147. (Amsterdam : W. Versluys, 
1912.) Price 7 francs. 

C alculations, concerning the flow of sub- 
terranean water have almost invariably 
hitherto been based upon the classical law of 
Darcy, publi.shed in 1856 — a law which states that 
the quantity discharged is directly proportional to 
the head, and inversely proportional to the thick- 
ness of the stratum traversed. The terms are 
simple, and, for general purposes, are sufficiently 
close approximations to the truth. 

It has been demonstrated more than once that 
the ‘Maw” is not absolutely exact, and, in several 
cases, the divergency from experimental results 
has been considerable. The law, in fact, has mani- 
fest limitations. Darcy omits all reference to 
temperature, and, indeed, it is doubtful whether he 
was acquainted with the experiments of Poiseuille, 
although these had Jbeen published ten years 
earlier, in 1846. The results obtained by Poiseuille 
led that investigator to conclude that the mean 
velocity of the fluid depended, in part, on its 
specific gravity and also on the temperature. 

The object of the author of the brochure before 


OUR BOOKSHELF, 

Das Relativitdtsprincip, Zweite vermehrte 
Auflage. By Dr. M. Laue. Pp. xa + 272. < 
(Braunschweig : F. Vieweg und Sohn, 1913.) 
Price 8 marks.! 

The second edition of Prof. M. Laue s book on 
relativity, though on the same d^n as ^ the first ; 
edition of 1911, contains sevenm additions. In 
chapter ii. a short discussion of a second arrange- 
ment of the Rontgen-Kichcnwald experiments is 
inserted. Tlie kinematic part of the theory of 
relativity, chapter iii., shows some slight explana- 
tory extensions in § 6, and an enlarged discussion, 
of the inadmissibility of propagation of any 
physical effects with a velocity exceeding that pf 
light (§7). The ” cause and effect ” point 'of 
view here adopted, which leads to a rejection of 
any hypervelocity of propagation, seems some- 
what too narrow. At any rate, it prevented the 
author from considering the admirable researches 
on relativislically rigid bodies of M. Born, and 
especially of Herglotz. In § 8 we remark a fuller 7^ 
exposition and illustration of the notion of “ proper ' 
time.” 

In chapter iv. the vector product of two six- 
vectors and the four-dimensional “Gauss 
theorem ” are inserted. Chapter v. contains, be- 
sides a few minor additions, a considerably 
Extended treatment of the theory of the Trouton 
and Noble experiment, and a much amplified 
exposition of four-dirnensional potential-theory, 
following the lines of a paper by Soinmerfcld. 
Chap. yi. contains but a few new lines (on pp. 
148-164), while vii. (Dynamics) contains many 
changes and ample additions, viz., Minkowski *s 
dynamics of a point-mass, remarks on the founda- 
tions of the dynamics of continuous bodies (§ 27), 
and the rotational momentum, with a pair of 
instructive examples, several minor additions in 
the following paragraphs, and finally the chief 
addition to the first edition, namely, relativistic 
hydrodynamics, giving the general equations of 
motion, and treating the interesting special case 
of fluids “of smallest compressibilfty,” botb-^ 
essentially on the lines of a paper by Dr. E. 
Lamia (Ann. d. Phys,, vol. xxxvii., p. 772, 1912). 


us has been to review the situation in the light 
of recent research, as exemplified by the work of 
King, Richert, and others. He investigates, in 
the first instance, the purely theoretical problem 
of water-flow in its most general form. Then 
the various numerical results published in the 
literature of the subject are collated in a form 
suitable for comparison with the calculated results, 
and where pronounced divergences occur, obser- 
vations and explanations are furnished. Finally, 
for strictly practical purposes, the author gives a 
series of numerical coefficients for use in cases 
where merely general approximations will serve. 

The book consists of thirteen chapters and is 
a most painstaking and valuable compilation of the 
data at present available on the subject. 
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The Dictionary of Entomology. By N, K. Jardine. 

Pp. ix + 259. (London: West, Newman and 

Co.) Price 6s. net. 

This useful compilation is a glossary of the tech- 
nical terms, used in describing the structure of 
insects throughout their several stages. Within 
the limits which the author has imposed on him- 
self it is Kkely to be of much service to studApts 
of entomology. These lijnits, it is true, are 
what narrow; there is no mention of individual 
species of insects, or of genera or familic#. The 
orders, when given, are defined in the briefest 
possible manner, and frequently there is no 
indication of the insects comprised in them. The 
words “Coleoptera” and “ Lepidoptera ” find a 
place, but there is no mention of Dermaptera, 
Odonata, Homoptera, or Heteroptera. Hemiptera 
and Neuroptera are given, but beyond a bare defini- 
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tion there is nothing- to show their content. Some 
of the terms used in insect bionomics might have 
been included withoift greatly adding to the bulk 
of the work ; these are not exclusivdy applicable 
to insects, but it is in entomological literature that 
they are chiefly to be met with. It might alsoi#| 
have been welI^A*add references in the case of 
the less usual teSns. 

The derivations will be welcomed by many; 
they are sometimes omitted, as under “coenogon- 
■>us. Two incompatible derivations are given for 
‘ caterpillar, but the author does not help us to 
lecidc between them. A few misprints may be 
loted; ‘‘carneous” for “corneous,” under 
cranium”; “unbra” for “umbra ”; “tergum,” 
ndelfc‘ “anal angle,” probably for “termen,” 
loiigh the latter is insufiicicyptly explained. Other 
ips occur, but op the whole the book is well 
lited for its purpose. 

LETTERS TO THE EDITOR. 

'he Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.'] 

Antarctic Barometric Pressure. • 

The reduction of the barometric readings taken 
ring the first year of Capt. Scott’s Antarctic expedi- 
n has shown what I imagine to be an unprecedented 
e of barometer from one month to the next. The 
!an barometer during November was higher than 
ring October by o-8i in. at Cape Evans, o-8o in. at 
pe Adare, and 0-87 in. at the Norwegian winter 
arters. The rise continued into the next month, 
i the mean value at all three stations for December 
s approximately one inch higher than that for 
tober. 

The instability of the atmosphere shown by such a 
inge has a melancholy interest in view of the sad 
aster caused by the weather, and is further of great 
tcorological importance. I should therefore bo 
:tcful for any information of similar large changes, 
that they may be considered in my discussion of 

meteorological results of the expedition. j 

'he following table gives the mean height of the I 
ometer at the three stations. The data have been 
uced to sea-level and normal temperature and 


vity. The 

large difference between the mean 

les at Framheim and Cape Evans is 
ited. 

being inves- 

It 

Framheim 

Cape Evans 

Cape Ad 

78'’ 38' s. 

77 * 35' 

73’ 27 ' 5 

•ng 

195” 30' E. 

X 66 '’ 33 E. 

170” is' I 

bruary 

— 

29*31 

— 

arch 

— 

29*21 

29*12 

S:;: 

2908 

29*32 

• 29*25 

20*02 

29*23 

29*05 

ae 

28*88 

29*ir 

29*11 

ly ... 

28*86 

29*08 

29.01 

igust 

28 *94 

29*19 

.. 2 Q*o6 

ptember 

. 28 90 

2 Q‘I 6 

28*98 

tober 

28*61 

28*82 

28*76 

>vember 

29*49 

2963 

29*56 

cember 

29*66 

29*75 

29*72 

mary 

29*36 

29*43 

— 

tnla, March 


George G, 

Simpson. 

20. 
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X-Ray Spectra. 

We have recently been carry^g out some experi- 
ments with the object of finding whether spectra ^ of 
heterogeneous beams of X-rays can be obtained by 
letting the rays fall on a crystal surface which would 
serve as a diffraction gi*ating. 

A beam of rays from a Rontgen bulb was directed 
on to the cleavage surface of a crystal of selenite, at 
almost grazing incidence, the beam being made prac- 
tically parallel by means of suitable lead stops. All 
the photographs taken of the reflected beani show 
I exceedingly well-defined lines, which are not 'equally 
I spaced, their number and distances apart varying 
j according to the particular bulb used. These lines are 
parallel to each other and to the slit. The hardness 
I of the bulb affects the relative intensity of the lines, 

I but apparently makes no difference 4o their relative 
positions. Using the same bulb, crystals of different 
thicknesses all give the same lines. 

The accompanying figure represents diagrammatic- 
ally the lines obtained in one of the photographs. 
The direct beam strikes the plate at x, and in the 
reflected beam are seen three well-defined lines, .v,, Xo, 
and (in addition to what appear to be interference 
bands, not shown in the figure). When the bulb was 

I 


soft the line was very intense, whilst the other two 
lines were comparatively faint. Another photograph 
taken with the same bulb after it had been hardened 
shows the line Xj very much less intense than formerly, 
whilst the lines x„ and .v, have increased in intensity. 
It appears, therefore, that the lino A*, is due to the 
softer constituents of the beam, and the lines x^ and 
x^ are due to the harder constituents. That is to say, 
the rays of longer wave-length are less deviated than 
the rays of shorter wave-length. 

The results suggest that the lines obtained may be 
spectral lines in the spectra of the beams emitted from 
the respective bulbs. Further experiments are being 
carried on. • E. A. Owen. 

G. G. Blake. 

Teddington, Middlesex, .^pril 7. 

X-Rays and Crystals. 

On repeating the experiments of Laue, Friedrichs, 
and Knipping on the transmission of X-rays through 
crystals, I have found that the transmitted rays may 
easily be made visible by means of an ordinary 
fluorescent screen, if wc use a sufficiently large pencil 
of rays, and the crystals are sufficiently transparent to 
the incident ray. 

The X-ray tube used was a Miiller-lube of 20 cm. 
diameter, with water-cooling; the current was sup- 
plied by a Tocpicr influence machine with sixty plates. 
The diameter of the pencil of rays was o-5-i o cm. 
The crystals examined were borax, alum, mica, fluor- 
spar, rock-salt, rock-crystal, cane-sugar, &c., the 
thickness varying from 4 mm. to i cm. The trans- 
mitted rays show numerous detached fluorescent spots 
of elongated shape. If we rotate the crystal about 
an axis perpendicular to the incident ray, the spots 
move generally across the central spot caused by the 
incident ray, but we may choose the axis of rotation 
such that some of these spots remain stationary while 
the crystal is rotated. - . 

Groups of detached pencils are arranged, as it were. 
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on circular cones, which always touch the incident 
pencil, and the aperture of which varies continuously 
with the inclination of the crystal. With a plate of 
mica, a spot was observed which is situated as if it 
were the reflected image of the incident ray ; but it is 
doubtful whetlior we may call it “reflected,’* because 
other spots are also seen on the same side of the plate, 
deviating considerably from the “image.” Further 
experiments in this direction are in progress. 

T. Terada. 

Physical Institute, Imperial University, Tokyo, 
March 18. 

Fish-eating Habits of » Spider. 

In a lecture delivered to the Natal Scientilic Society 
on November ^2, 1911, the Rev. N. Abraham de- 
described the habits of a spider that he had observed 
catching and eating fislies. An account of the lecture 
was printed in The Natal Advertiser and subsequently 
reprinted in The Agricultural Journal of the Union 
of South Africa, but, so far as 1 am aw’are, these in- 
teresting observations have not appeared in any pro- 
minent scientific publication. 

When Mr. Abraham’s lecture was given the spiders 
had not been determined, but I have since had an 
opportunit); of examining two preserved examples in 
his possession, and I have determined them as Thalas-^ 
silts s^enceri, Picard-Cambridge (Proceedings of the 
Zoplogical So’ciety, i8g8, p. 28). 

\ The following is an extract from the newspaper 
keepunt ; — “ In the year 1905 I was living in Grey- 
^towni Natal. One. day I was catching small fish and 
aquatic insects for ail aquarium. I was using a small 
laet in a shallow stream. I happened to see on the 
cdgQ of- the water a fine spider, which 1 captured. 
'On reaching home I placed my specimen in a large 
aquarium, where I had a number of small fish. The 
■spider measured about three inches when its legs w'ere 
extended; the body is small, but the legs are long. 
After being on the rock work of the aquarium for some 
‘time, it took up a very interesting position. It rested 
two legs on a stone^ the other six rested on the 
, water, well spread out, the ends of the six legs com- 
.manding a definite and well.,defined area of W’ater. 


! the cordon of legs, and very near to the surface of th^ 

“After watching for some little time, I saw a smaQ 
fish swim towards the stone and pass under the out^ 
stretched legs of the spider. The spider made a swift 
and sudden plunge. Its long legs, head,, and body 
went entirely under the water, were thrown 

round the fish with wonderful TJpidity, and in a 
moment the powerful fangs were piercing the body of 
the fish. The spider at once brought its catch to the 
rocks, and began without delay to eat it. Slowly, but' 
surely, the fish began to disappear, and after the lapse 
of some time the repast was over.” 

Recently the Rev. Father Pascalis Boneberg, of the 
Marianhill Monastery, Natal, has added to Mr. 
Abraham’s observations. Father Boneberg has seen 
examples of this same spider catching and devouring 
tadpoles of the toad Bufo carens, and adults the 
little frog- Rappia marmorata. It is his intention, I 
understand, to commuliicate an account of his ob- 
servations to a German scientific publication shortly. 

That the observations of both these gentlemen are 
based upon the same species, Thalassius spenceri, I 
have no doubt, for Father Boneberg allowed me to, 
examine an adult male and female, and two immature^ 
examples, of his spider. The two latter specimens 
he kindiv presented to the Durban Museum. . 

E. C. Chubb. 

Durban Museum, Natal, March 15. 


A Detonating Daylight Fireball* 

* Till*' following may be of interest to some of your 
readers. On the morning of February .10, at aboiit 
6 a.m., the manager and some of the employees of 
a sheep farm which is situated on the Coyle ' River, 
about seventy miles froin its mouth, were working 
clos^.^ to the settlement when they were suddenly 
startled by an almost deafening noise which resembl^ 
the explosion of a huge gun or a violent peal of 
thunder close at hand. This was followed by a. hum- 
ming soqnd, such as would be produced by a motor- 
car, which lasted for about twenty seconds, after 
which interval there was another explosion, less 
violent than the first, which in turn was followed bv 


“ Being bussy, I niei|fly took a note of its attitude, 
and left it. to its devices. After a few minutes my 
servant boy Came into my study to say that the spider 
I had put into the aquarium was eating one of my 
pet fish. I at once went to see what had happened, 

, and soon saw the spider on top of the rock work, . 
holding in its grip a bcautifur little fish about four 
times the weight of its captor. For a moment I w'as 
startled into a strange surprise. How could this 
spider, which has no power to swim, catch a lively, 
quick-swimming fish? I looked at it in wonder, as 
ii seemed to clutch the fish as a cat clutches a mouse. 
It soon began to devour its catch, and after some 
time had passed nothing was left of the fish but its 
backbone. The spider had eaten it as surely as an 
otter eats its trout. 

“ I was now anxious to find out how the spider 
caught the fish. That nighty about ii o’clock, when 
I had finished my day’s work, I sat down by the 
aejuarium to watch the spider, with the hope that I 
might see how the fisherman caught his fish. The 
spider had taken up a position on a piece of stone, 
where the water was not deep, and had thrown out 
its long legs over the water, upon which their ex- 
tremities rested, making little depressions on the ‘sur- 
face, but not breaking the ‘ water skin.’ The tarsi of 
tw'o posterior legs firmly held on to a piece of rock 
just above water-level, the whole 6f the body was well 
over the water, the head being in about the centre of 
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further hummings and explosions, the latter gradually 
dying away in about a minute or so. 

These men saw^ nothing to account for the sound, 
but as the settlement is situated at the foot of a high, 
hill, which rises to the south, it was their impressioi^^' 
that the noise came from over the top of this hill. 
Later in the day Mr. Welsh, the manager referred 
to, from whom I .had most of the facts, met som< 
carters, who told * him that they actually saw th< 
object, that it was about twenty-five miles furthei 
down along the same river on the top of the higl 
pampa at the same hour, that it resembled a hug< 
ball of fire with a long tail behind, and passed rapidh 
from east to west; they noticed no explosion. 

These facts were corroborated by a sheep farmei 
(Mr. Ness), who lives about twenty-eight miles above 
Mr. Wel§h, on the same river. Mr. Ness told m€ 
that he did not see the object, but that the o1 

the explosion sl\ook all the windows in his houS anc 
was followed by the same humming sound attid 
secondary shocks. 

The servant of a neighbour in this town also in- 
forms me that on the same morning at about the sam< 
hour she heard what she considered a series of bombs 
exploding. Now Mr. Ness’s house is upwards oi 
ninety miles from here, and as it shook his windows 
it would probably have been heard another sixty 
miles further on ; this would lead one to .j^elieve that 
the explosions were distinctly audible over an area 
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of at least 150 miles in diameteri and were no doubt 
produced by a huge exploding fireball. The morning 
in question was clear and bright E. G. Fenton. 

Rio Gallegos, Patagonia, February 12. 

On the Gain of Definition obtained by Moving a 
Telescope. 

Is not the a|^jlientjoned by, M. E. J. Gheury in 
Nature of (p. 86) but a special case of the 

familiar fact thaWn object Which is so like its back- 
ground as to be invisible when at rest is commonly 
visible when it moves? In this case, as the telescope 
moved, the signal in its field of view was to the eye 
fixed to its eyepiece an object moving against the 
background of misty sky, which it so nearly re-^ 
sembled as to be invisible when at rest. Is not the 








northern methods of burial in tisE 

IRON AGE. 

^ jV/T R. SCHETELIG’S excellent memoir^ 
describes the recent more precise investiga- 
tions which correct and elucidate older work. 
Relics other than from -graves are jnsignific^t; 
and the nominal restriction to Vestland scarcely 
lessens the interest, for local discoveries are 
throughout compared with those in other provinces 
and countries. Neither a catalogue raisonnd of 
antiquities, nor a general account of the evolution 
of Norwegian culture during the Iron Age, the 
volume serves as^a foundation for works of those 

■. ■ ■ ■ ■ ■' ' 




Fio. x.-The Byrkje grave-mound at the beginning of the excavation. From « Vcstlandske Graver fra Jernalderen.” Bergens Museums Skrifler. 


^planation as follows? Visibility of the object, and 
fii particular oTlts biftlihe, depends oh contrast be- 
tween it and its background. There is commonly 
Jomc contrast, but often so slight as not to attract 
t^ntion when the object^ is at rest. When, however, 
wjj^bjeet moves, the brain receives successive impres- 
aons of contrast as the image of the object falls 
5n one part of the retina after another. Thus the 
3rain receives^ a cumulative ^impression of contrast 
between the object ai|d the background, and the object 
becomes “visible.” 

If this be not, as perhaps it is not, a perfect ex- 
)lanation of this familiar fact, there are, probably 
nany others beside myself who will be glad to know 
vhat the correct explanation is. 

Candahar, Reigate. G. W. Butler. 
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two different classes. The objective account of the 
graves themselves, and of the disposition therein 
of the varied remains, is its endeavour; and its 
general conclusions relate mainly to the develop- 
ment of burial methods. 

The third and fourth centuries a.d. are, in 
Vestland as elsewhere, those most influenced by 
Roman culture, while during the fifth and sixth 
centuries more original lines were followed. 
During the third century, however, a greater 
change occurred than about the year 400 ; it was 

1 «* Bei^ns Museums Skrifter." Ny Raekke. Bd. H. No. i. Vest- 
fandske Graver fra feraalderen. By Ifiiaknn Schetelig. Pp. iii+a^a. 
(Bergen ; A/S John Griegs Boktrykkeri, xpre.) 
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also before the latter date that Vestland entered 
into relations with the West Germanic civilisation 
on* the east coast of the North Sea, and the Anglo- 
Saxon on its west coast 
Burials without cremation Brst occurred in the 
: c^ durjjhg the Roman 

with a broadening of culture the funeral furnitore 
grew^jnore elaborate and diverse. These changes, 
entering Vestland later than other parts /of 
.Scandinavia, affected also the cremation burials, 
and in the Folk-wandering period (400-800 a.d.) 
the two kinds tended to fuse. Thus both methods 
occur in a grave-mound with three graves at Byrkje 
in Voss (Fig. i). One of these graves, that of a 




... 


the mounds, and a tendency to uniformit}' of style 
throughout the whole of the north. 

Usually in the Viking period there was a funeral, 
pyre on a flat surface, below which the grave was; 
dug and afterwards^ filled in with large stones, 
while its ppritiph hujg|it be marked by one or more 
gravestones (Fig. The plder|Ui||jlltati0n of hee<i; .. 

to north was often depiarted frontlBpis last ch^ng^r 
and the increased simplicity may betoken Christia^ 
customs, if not actually Christian faith. Byt tn^L 
halls of the mighty were still homes ofyheathen| 
worship; their bodies lay when dead v^ith head ! 
true to the north of their fathers, and over tt^em, ; 
as at Upsala, at Tune, or at Gunnarshaug, were 
piled the highest mounds with the 
richest store of goods and the 
• sacrifices known from all Scandinavia, 
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Fig. a .— a boat*shaped arrangement of stones round a crcniation-burial at 01b</>r ; a wooden 
boat also formed part of the pyre. (After T. Hciliesen, Stavanger Mus. Aarsh., 190a). 
From “ Vestlandske Graver fra Jernalderen.” Bergens Museums Skriftcr. 


woman, is further noteworthy as the oldest boat 
burial in Norway, and approximately contemporary 
with the sixth-century boat grave in Suffolk. This 
mode of burial seems to have been the logical out- 
come of the Charon belief, evidences of which are 
found about this time in the form of ferry money. 
Rooting itself naturally and growing exuberantly 
in the mind of a seafaring folk, this rite bore its 
richest fruit in the subsequent Viking period, when 
the gross materialisation of a more primitive 
symbolism reached its climax. Towards that 
period there are also observed an increase in the 
number of weapons, a decrease in the size of 
NO. 2267, VOL. 91] 


f 'T'HE volume before us is the 
! T seventh of the series of annuaLr 
reports on migration which we owe 
to the industry of a committee of the 
British Ornithologists* Club, which 
has set itself the task of collecting 
evidence over a period of ten years, 
and thereafter of summarising the 
data thus obtained. The reports 
have increased progressively both in 
scope and bulk, and the one before 
us is a stout volume. It deals mainly 
^ ‘ immigratory movements of J 

birds visiting England and Wales for 
purpose of nesting in the summer 
■ of 1911. Passage movements are 
also dealt with, and the autumamove- 
- ments of 1910 as reported by light- 

houses and light-vessels. Summaries 
of the meteorological conditions arc 
furnished for purposes of comparison. 

As the drawing of conclusions is 
forbidden by the self-denying ordi- 
nance of the committee, the volume ^ 

' 7 before us is to lje regarded as a 

summation of facts, and as such it 
Y deserves all praise, for everything 

possible has been done to ensure 
clearness by condensation, tabulation, 
addition of diagrammatic 
tables. An immense amount of 
material has had to be classified and 
arranged, and we think that the committee has 
chosen the best course in grouping its facts under 
the headings of species, although the initial 
chronological summary is perhaps the most i^r- 
esting to the casual reader. 

The spring migration commenced on March 16 
and continued until May 29. During the latter 
half of April there were three distinct waves of 

5 Report on the Immigrations of Summer Residents in the Spring of 
1911 : also Notes on the Migratory Movements and Records received from 
Lighthouses and Light>vessels during thc^ Autumn of 1910. By the Com- 
mittee appointed by the British'Ornithologists’ Club, Published as vol. xxx. 
of the Bulletin of the BritishJ Ornithologists* Club. F.dited by W. R, 
Ogilvie-Gratit. -Pp, 333+20 traps. (London : Witherby and Co., 1913.) 
Price 6s. 
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migration— on April 17 and 18, 23, 27 and 28 — 
each of increasing intensity. /There was another 
large influx on May 5. The immigrations of the 
willow-warbler (probably two. races), which lasted 
from March .11 to May 6|a.nd oT|hc^w (two 

races), fro nL Mar ch 19. to Mapf io,. cidvered the 
longest perii|B||fcong^t^^ species recorded ; while 
those of the /lIKa-warbler .tetweeh April 16 an^ 
May 13 occupied the shortest time* Notice is 
drawn to the increasing and now extreme scarcity 
of the landrail in the south-east of England. 

The records which are of most interest merely 
in themselves are perhaps those to be found in the 
section dealing with the autumn movements. The 
.a^utumn of 1910 was noteworthy for the large 
certain northern species, such as the wax- 
wing, northern bullfinch, mealy redpoll, and con- 
tinental great tits. Jays were recorded as migrants 
to the south-east of England, and with them 
magpies (a flock of twenty), the latter being thus 
for the first time recorded as migrants to our 
* shores. Great numbers of the little golden-crested 
wren were on the move round all our coasts 
between the end of August and mid-November. 

LONDON WELLS,^ 

H OW complex and how serious is the problem 
of maintaining a supply of water suitable 
to its needs few of the inhabitants of London 
have any conception. Wc turn the tap for our 
morning tub or to fill the kettle for tea and would 
be surprised and annoyed if the water did not 
readily flow. During the past few years^ how- 
ever, many large users of water have turned 
their attention to the provision of private supplies 
and the number of wells has greatly increased. 
The e^rly wells of the city and surrounding area 
were dug in the superficial gravels and Tertiary 
formations alone, for in those days they yielded 
a satisfactory supply without the need of descend- 
ing further; gradually these shallow wells pro- 
duced a smaller volume and a deteriorating quality 
of water, and had to be deepened and sunk into 
the Chalk. 

yVecording to the researches of Mr. A. S. Foord, 
there were no deep wells either in or near the 
city till at least the middle of the eighteenth 
century. It is probable that the difficulty of deal- 
ing with the mobile Thanet Sands delayed the 
introduction of deep wells until the art of over- 
coming the tjfouble had been perfected. The yield 
of many of the older wells was increased by put- 
ting a boring at the bottom. Now, the practice 
of sinking shafts is almost abandoned in favour 
'f^boring alone. These borings are* lined in the 
upper portion and are carried as far as necessary 
into the Chalk. This change has been brought 
about t)y the fact that borings arc cheaper than 
dug wells, and that the latter would have to be 
sunk at least 100 ft. before any water could 
be reached^ 

The height of the water level in London wells 

' Memoir of the Geolojcical Survey, Encland and Wales. Records of 
London Wd’s, bv G. Barrow and L. J, Wills. (H.M. Stationery Oflice, 
«9»3-) Price AS. td. 
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has been sinking for a long time, but in recent;* 
years the fall has been increasingly rapid. This 
is most clearly brought out in the nlempir before 
us by maps showing the contoj^rs of the Under- 
ground water-surface and .byipe ; dath supplied 
with manj?- of the well record;#^; The Idwc|i^^ 
the water-level, if continued at the ^present rate, 
;must seriously affect all wells :iii the 
not only as regards quantity, but 
possibly with respect lo quality also. Mn. Sarrorw 
has great faith in a remedy for this ^vU,. one 
which has already proved effective in the hands 
of Mr. W. B, Bryan in maintaining the . level in 
the waterworlA district at Lea Bridge, He 
recommends that spare water should be conserved 
in reservoirs in suitable districts and poured as 
required into dumb wells sunk into the Thanet 
sand, whence it would permeate into the Chalk; 
in the introduction to the memoir he brings for- 
ward a good deal of evidence in support of this 
method. 

The influence of the Tertiary cover on the quality 
of the water drawn from the Chalk is remarkable. 
Water taken from the Chalk beyond the Tertiary 
outcrop carries a preponderance of ' lime ' salts ; 
that from the Chalk beneath the Tertiary is much 
poorer in lime, which the sodium salts have greatly 
increased. This change is usually attributed to 
the influence of the Thanet sand. Df. Threshes 
valuable experiments on the effects of thi^ sand 
arc briefly discussed ; but this is a subject of gteat 
complexity and requires further study. The work 
on soils carried out by various agronomic surveys, 
and that of Cushman and others on the influences 
of colloids in clays, should have some bearing on 
the problem. 

Till well records in this volume are very 
numerous, and many are published folt the first 
time. They should prove of the utmost value 
gathered tog'cther in this form. Only by complete 
and accurate records and their careful correlation 
with geological conditions can an outlook be 
obtained on the state of the underground water 
as a whole. If the recording of all borings for 
water in the United Kingdom were made com- 
pulsory, much unnecessary waste would be 
avoided. 

THE LISTER MEMORIAL FUND. 

W E are informed that the contributions recently 
made to the Lister Memorial Fund include 
he following : Clothworkers* Company, lool ; 
Iroi'ors’ Company, 52/. ioa'. ; Ironmongers^ Com- 
pany, 25Z. ; Mercers’ Company, 105L ; Merchant 
Taylors’ Company, 262/. los . ; Skinners’ Com- 
pany, 103Z. ; vSociety of Apothecaries, 52/. 105. ; 
Corporation of the City of Glasgow, 52k los. ; 
Royal College of Physicians, 21Z. ; Royal College 
Df Surgeons, c;2Z. 105. ; Royal Dublin^'Society, 
qoZ. ; Royal Horticultural Society, 52Z. 105. ; the 
Royal Society, 50Z, ; Harveian Society, roZ. 105. ; 
Pharmaceutical Society, loZ.^ 105. ; Physiological 
Society, loZ. lo.?. ; Royal Microscopical Society, 

5Z. 55. ; Royal Sanitary Institute, 5Z. 5.S. ; the 
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iahch^sW Cooper^^ Society, ail.j 

nd rnahy^.inniedical societies. - Lord Strathcma has 


?rtptlpris have becri formed by the Universilies^of 
ixfpn^ ; Cambridge , and Durham, and other 
ritvemies are also making efforts locally to pro- 
mote the success of the memorial. Arrangements 
have also been made for the formation of com- 
piittees jin the British Dominions beyond the seas 
and in foreign countries. 

The proposed memorial will be of a threefold 
character, and consists of (i) a ‘simple marble 
medallion bearing a sculptured portrait of Lord 
Lister, to be placed in Westminster Abbey among 
the monuments of the nation’s illustrious dead; 
(2) a larger and more conspicuous monument, to 
be erected in some public place in London, and 
{H) the founding of an International Memorial 
Fund, from which either grants in aid of re- 
searches bearing on surgery or rewards in recog- j 
nition of important contributions to surgical 
science will be made, irrespective of nationality. 

A considerable sum of money is required to carry 
out these proposals. Donations should be sent 
to the treasurers of the fund at the Royal Society, 
Burlington House, London, W. 

NOTES. 

Sir Oliver Lodge has been elected president of the 
British Association, in succession to the Into Sir Wil- 
liam White, for the meeting to be held in Birmingham 
next September. 

The Lord Mayor has given permission for the j 
annual mating of the British Science Guild to he held 
at the Mansion House on Wednesday, May 21, at 
4 p.m., when he will preside, and Sir William Mather, 
P.C. (Lord Haldane^s successor to the rn'csidentship), 
will be present. The annual dinner of the guild will 
be held on Monday, May 26, at the Trocadero 1 
Restaurant. The guild has recently been considering 
the important question of pure milk and the Govern- 
ment Milk Bill, and has drawn up a report in con- 
nection with it. A report has also been prepared on 
national education, and it will be presented to the 
Government in connection with the contemplated 
organisation of our educational system. j 

Lord Burghclkrf.. chairman of the Royal Commis- 
sion on Historical Monuments, Sir Thomas R. Fraser, 
F.R.S., professor of materia medica and clinical medi- 
cine, University of Edinburgh, and Mr. E. H. Tenny- 
son-D’Eyncourt, Director of Naval Construction, 
Admiralty, have been elected members of the 
Athenaeum Club, under the provisions of the rule of 
the club which empowers the annual election by the 
committee of a certain number of persons of “distin- 
guished wninence in science, literature, the arts, or 
for public services. “ ' 

Thk death is annoitnced, on April 7, at sixty-nine 
years of age, of Mr. F. G. Smart, fellow of the 
Linhean and the Royal Geographical Societies. 
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Mrv G. iO/Cvkns U for Jo prd.et 

to PRJriry out a comniisdioh to construct foi*- |t|ie 
museum at Harvard a relief 
.yol^no. Kilauea., -y' __ 

Prof/ filA Hd£tfevVwho beeii^ head;, of^ ttc 
department of engineering at fIar^^||||||Pce 1893, has 
resigned his chair iii order to acc^j^he j>rOsidency 
of the Polytechnic Institute, Worcester, Mass. 

The death is announced, in his seventy-sixth year, 
of Prof. H. Alexan Bezjian, teacher of physical science 
in the Central Turkey College, Aintab, Turkey-in- 
Asia, and described by The Times as “ one of the most 
distinguished scientific men that Turkey has yet pro- 
duced.” ' 

The medical faculty of the University of Birming- 
ham has suffered a severe loss by the sudden death 
of Prof. Jordan Lloyd, who had been a member of 
the University staff since the foundation of the Uni- 
versity, having previously occupied the chair of surgery 
at Mason College since 1891. 

The summer meeting of the Institution of Mechan- 
ical Engineers ^ill be held in Cambridge, and will 
begin on Monday, July 28. On the following day the 
Vice-Chancellor of the University, the Mayor of Cam- 
bridge, and the members of the local committee will 
receive and welcome the president, Sir H. Frederick 
Donaldson, K.C.B., and the council and members 
of the institution, in the Senate House of the Univer- 
sity. Papers will be read and discussed on that and 
succeeding days, and there will be visits to engineer- 
ing works, laboratories, and places of interest in Cam- 
bridge, as well as various social functions. 

On Tuesday next, April 15, at three o’clocl^ Prof. 
W. Bateson will deliver the first of two lectures at 
the Royal Institution on the heredity of sex and some 
cognate problems, in continuation of those delivered 
before Easter, and on Thursday, April 17, Prof. J. 
Garstang will begin a course of three lectures on the 
progress of Hittite studies. The Friday evening dis- 
course on April 18 will be delivered by Dr. T. M. 
Lowry on applications of polarised light, on April 25 
by Prof. J. Garstang on Merde ; four years’ excava- 
tions of the ancient Ethiopian capital, and on May 2 
by Mr. H. G. Plimmer on blood parasites. 

A JOINT meeting of the Institution of Electrical 
Engineers and the Soci6t^ Internationale des Elec- 
triciens will be held in Paris on May 21-24. The 
inaugural meeting on Wednesday, May 21, will be 
held at the Conservatoire des Arts et M6tiers. The 
programme includes papers and discussions on t^ 
electrification of railways; long-distance transmis?>W 
of electrical energy ; lighting b| means of vapour-tube 
lamps; and wireless telegraphy. There will a re- 
ception and banquet at the Palais d’Orsay by invita- 
tion of the Soci 4 t^ Internationale des ' Electriciens ; a 
kinematograph demonstration by M. Gaumont; visit 
to the aerodynamical laboratory of M. Eiffel at Auteuil ; 
reception by M. Eiffel at the highest platform of the 
Eiffel Tower, and inspection of the wireless installa- 
tion, as well as many other social functions. 
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The ^nual meeting of the tlrori.and Sfeel InstitMte 
will he held on Thurday F^'lday, May 1-2, At 
the openhig session i^old me^l for 19 

will be >feris^ted to Mr^ A. Gi^ine^ and on May: ji 
th^, Ani^r^^y^;\Carnegie gold medal (for will bd. 
presented Pfiend, and^ie awards 

of 'rei$earel|[|M the current ^ar will be 

announcedl^lPTOng papers that are expected to 

be subfriitted^lare the following: — “Critical Ranges of 
Pur.e Ironr with Special Reference to the Point A^/’ 
Dr, H. C. H. Carpenter; “Influence of the Metalloids 
on the Properties of Cast Iron,” H. L Coe; “Influ- 
ence of Silicon on tfife Corrosion of Cast Iron,” Dr. J. 
Newton Friend and C. W. Marshall; “Studies in the 
Cold Flow of Steel,” P. Longmuir; and “Production 
'oii^ Sound Steel by Lateral Compression ol the Ingot 
whilst its Centre is Liquid,” B. Talbot. ^ 

We have received the prospectus of an International 
Ornithological, Entomological, and Botanical Exhibi- 
tion, to illustrate the economic aspects of ornithology, 
which is to be held from May 3 to June i in the 
Palais des Beaux-Arts at Li^ge, under the auspices 
of three Belgian ornithological societies. The ex- 
hibition will be essentially “ documentaire,” that is to 
say, based on treatises devoted to the economic aspects 
of ornithology, and its connections with entomology, 
but it will also include collections of birds, insects, and 
such plants as furnish, in the shape of their seeds, a 
large proportion of the food of birds. To rendef the 
show more attractive to the general public, collections 
of butterflies will be admitted. The object of the ex- 
hibition is staled to be entirely for the advancement 
of science, and not for profit. Exhibits arq invited, 
and intending exhibitors requested to send their com- 
niunications to L. Cuisinier, 155 Rue de Bruxelles, 
Ans. 

The death is announced, on April 6, at sixty-three 
years of age, of Prof. Adolf C. H. Slaby, inventor 
with Count Arco of the German system of wireless 
telegraphy. He had a stroke of paralysis about two 
years ago, and was obliged to retire from the Char- 
lottenburg Hochschule, of which he was at various 
periods director. A" fortnight ago he had a second 
stroke, and never recovered consciousness. We are 
indebted to The Times for the following particulars 
of his career : — Prof. Slaby was from 1884 to 1902 
director of the electrical laboratory at the Technische 
Hochscule, and there began the experiments which 
led to the perfection of the “ Telefunken ” system. 
From the Emperor William, who made his acquaint- 
ance when the White Hall of the Royal castle in 
Jerlin was fitted with electric light and gave him 
frequent encouragement and support, he obtained per- 
^nission to use the Royal gardens on the banks of the 
Savel for his experiments. Here he worked the whole 
df the summer of 1897, sometimes ten hours a day, 
attempting to establish wireless communication be- 
tween the Pfauen island in Wannsee and the Pfingst- 
berg. In October of that year he established wireless 
connection between two captive balloons at a distance 
of 21 kilometres. The range of the German wireless 
system, of wlilch Siemens Telefunken Company has j 
acquired the monopoly rights- for Great Britain, is now . 
said to be 6000 kilometres. • 


^ . ^ 

It is gratifying to learn: that t^e Society 

is now in ^ flpnrishing condition,- thcmgjh. the number 
of me^b^rs b still smaller than it the 

secondi vol. vi. of the 

Mr. H. L,' Wilhams, of the Indian 
his interesting notes on the Gi5h3tlrtal:!'ahd ..wa*^^ 
tribes of India. He quotes a. current. Tumqdr that 
some of these people in the Punjab and l/nijssd Prov- 
inces of Agra and Oudh are anthropophagouis. Two 
supposed informers are said to have been killed and 
eaten in a Sdnsi camp in the Bhartpur State. The 
story, as it is recorded, is almost incredible, -'^nd Seems 
to be only an instance of the facility with which the 
^ settled people *n the northern plains are accustomed 
to accept all kinds of marvellous tales regarding 
these uncanny and mysterious vagrants. 

The Journal of the Royal Anthropological Institute, 
of which the final part of vol. xlii. has recently been 
issued, forms a valuable record of the excellent work 
! in ph3\siral anthropology, ethnography, prehistoric 
' a’-chaeology, and linguistics which the institute, under 
its present management, is prosecuting. In its format 
and in the abundant illustrations with which it is 
furnished, it is equal, or perhaps superior, to the 
publications of any European society which covers 
the same field of research. It is scarcely creditable 
to the Empire that work of this kind does not receive 
more adequate recognition. In any other country 
I possessing opportunities for the study of anthropology 
i a society like this would be supported by a State 
I grant, and would bear on its rolls a much larger 
! number of subscribers. Funds are urgently required 
for extending its work. In particular, Man, the 
monthly journal of the institute, does not provide 
adequate space for a record of current literature, and 
for the publication of short notes or articles of anthro- 
pological interest. The, institute is most uncomfort- 
ably housed, and its library needs extension and better 
arrangement before it can meet the wants of students. 

It may be hoped that when the condition of this 
important branch of research is brought to public 
notice the institute may meet with adequate support 
from the State, from students in this country, and 
from the large body of English officers working 
among savage races throughout the Empire. 

We have before us the first part of a new text-book 
of physiological histology, by Prof. Sigmund, of 
Teschen, which is being translated into English ’by 
Mr. Lovatt Evans, of University College, London. 
Carl Zeiss, Ltd., is the London firm responsible for 
the issue. It is beautifully illustrated, and the de- -i, 
scriptive text is admirably lucid and up-to-date. The 
special feature of the work, however, is that it is 
accompanied by actual microscopical specimens. Thus 
part i., which deals with the skin, has with it ten 
specimens to illustrate the structure of the cutaneous 
organs. We have nothing but praise for the speci- 
mens, and these will be highly prized by‘ those who 
have not the time or opporttmity of making micro- 
scopic slides for themselves, but nevertheless desire 
to examine such specimens. We would, however, 
caution students that pictures, however beautiful, 
and bought slides, however perfect they may be. 
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can never really teach them histology. The specimens 
they prepare themselves may not exhibit the same 
technique, the rough drawings they themselves 
execute may not be highly artistic, but the educational 
value of such far transcends that of purchased speci- 
mens or highly coloured diagrams. 

We have received from Messrs. Charles Grifiin the 
first number of the sixth volume of The Quarterly 
Journal of Experimental Physiology ^ which was 
brought out under the editorship of Prof. Schafer five 
years ago. When this new periodical first appeared 
doubt was^ expressed in some quarters whether there 
was room for a new physiological ^journal. But 
nothing succeeds like success, and we heartily con- 
gratulate its distinguished editor on having justified 
his expectations in relation to the life and vigour of 
the journal. The present number contains a note- 
worthy paper by Prof. Herring on the comparative 
anatomy and physiology of the pituitary body, a sub- 
ject which he has made his own ; Prof. Schafer and 
Mr. Gavin contribute articles on one of the functions 
of this remarkable gland, namely its influence on ♦he 
secretion of^milk. . Dr. Graham Brown continues his 
studies on the physiology of reflex action. Drs. Cramer 
and Pringle deal with the much-vexed question of 
blood-coagulation, pointing out the importance of the 
platelets in the process, and, finally, Mr. Miller, of 
Montreal, treats of the nerve cenires concerned in the 
secretion of saliva, and Dr. Grube, of Kansas, on the 
blocking of nerve impulses. The journal thus deals 
with many important aspects of physiological pro- 
gress, and should be on the bookshelves of all work- 
ing physiologists and others interested in the subject. 

Parts 1 . and ii. of the ninth volume of Biometrika 
are given up mainly to the consideration of statistical 
methods. Thus 150 pages are occupied by an article 
of Prof. Karl Pearson’s and Dr. David Heron’s on 
theories of association, which would be more interest- 
ing and valuable if it were not merely one stage in a 
controversy between the authors and Mr. Yule. Four 
papers treat of methods for obtaining the “probable 
error *’ of statistical constants of various kinds, and 
one on the influence of “broad categories” on correla- 
tion. Among those contributions which deal rather with 
practical results than with statistical theory is a study 
by Mr. A. B. Emmons, of Harvard, on variations in the 
pelvis of American Indian squaws. His observations 
ai'e in conformity with the statement of Engelman 
that labour is as a rule short and easy among North 
American Indians who marry within their tribe. He 
finds that in almost three-quarters of the specimens 
examined the difnensions of the nelvis would have 
allowed an easy delivery where the head of the foetus 
was about the normal size. Another paper dealing 
with a subject of considerable importance is that of 1 
Mr. E. C. Snow on the intensity of natural selection | 
in man. This is a supplement to his original memoir, 
which has already been noticed in Nature. 

The January issue of Science Progress (No. 27, 
1913) contains an article by Dr. R. R. Armstrong on 
the mechanism of infection in tuberculosis. Dr. Arm- 
strong expresses the opinion that infection of children 
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from tuberculous milk is of minor importance, and 
that in their case, as with fidults, infection is mainly 
with the human type of tubercle bacillus by way of 
the respiratory tract. 

A pamphlet on the house-fly as a dang^ to healtlf i 
its life-histbry and how to deal with Ernest 

Austen, has been issued by the trusB^^^the British 
Museum at the price of id. • It gives in sirnple 
language the life-history of the house-fly and describes 
its breeding habits and its dangers to health. The 
pamphlet is illustrated with two full-page half-tone 
plates of the house-fly and lesser house-fly and of the 
house-fly maggots. 

We havg received a small volume entitled “Anleit- 
ung zur Kultur der Mikroorganismen,” by Dr. Erirst 
Kiister (B. G. Teubner, second edition, 1913). It 
contains a very complete account of the methods and 
media employed for the cultivation of the protozoa, 
bacteria, myxomycetes, alga?, and fungi. The matter 
has been brought well up to date, including, for 
instance, the work of Bass on the cultivation of the 
malaria parasite. The price is 8 marks. 

To the March number of The Zoologist Prof. Stan- 
ley Gardiner contributes a highly appreciative and 
.sympathetic memoir of the late Prof. Adam Sedgwick, 
with .sj)ecial reference to his early work and associates 
at Cambridge, and the gradual building up of the 
modern school of morphology at that University. 

In the BoJetin de la Sociedad Physis, vol. i., No. 3, 
Mr. A. Gallardo gives an account of a plague of ants 
which rpade their appearance in certain parts of the 
province of Buenos Aires during 1904-5. The species 
is the so-called Argentine or New Orleans ant, Irodo- 
niyrmex humilis, an exceedingly prolific insect, of 
which colonies have made their appearance during the 
present century in New Orleans, Madeira, Portugal, 
and elsewhere. In the opinion of the author this 
aggressively colonising ant is probably an immigrant 
into Buenos Aires, and its real home some part of 
tropical America,’^ 

To the Smithsonian Institution we arc indebted for 
a notice of a complete skeleton of an armoured dino- 
saur, Stegosaurus stenops, which, although discovered 
near Canyon City, Colorado, so long ago as 1885, 
has only just been placed on public exhibition in the 
U.S. National Museum. Alongside is placed a restora- 
tion of the reptile as it probably appeared in life. 
When discovered, the skeleton was lying on its back, 
in such a manner as to suggest that the reptile had 
met its death by violence, and the remains have be<|n 
mounted in the same position, the conformation of the 
back being displayed by means of mirrors arrange^ 
beneath. * 

In reference to the recommendation in the “First, 
Second, and Third Reports from the Committee of 
Public Accounts ” that a periodical stocktaking should 
be instituted in national museums and galleries, and 
also that the results of such surveys should be subject 
to review by the Controller and Auditor-General, it 
is pointed out in the March number of The Museutns 
Journal that in the British Museum alone a small 
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army of would be required for a task of this 

nature. , If* is»^^ded that if the registers in any 
museum' or galley are not properly kept up to date, 
the fault is tq the inadequacy of the staff. 

" , The ‘Veport^f . the Department of Agriculture of 
the tfmO^J|||[H Africa has been issued in the 
form qf:'^ HlPURok. Although work has been dis- 
organised by changes in administration, the report 
contaihji i^arty interesting accounts of the investiga- 
tions carried out by the various branches of the ser- 
vice. Amongst these may be mentioned the inquiry 
as to the cause of lamziekte (lame-sickness) under- 
taken by Dr. Theilcr and Mr. Burtt-Davy, a discus- 
sion of which appears in the report of the agrosto- 
logist and botanist. Observations already made 
would appear to indicate that the complaint is not 
transmissible, and is more or less analogous with the 
“pica” disease of North Germany and the corn- 
stalk disease of the United States. The view is ex- 
pressed that the disease is due to the action of a 
‘ plant poison, which is generated in grasses or other 
plants normally innocuous. Its development is asso- 
ciated with certain climatic and telluric conditions in 
which summer drought is an important factor. In 
this way the conditions responsible for the wilting of 
grass also favour the formation of the toxin, and 
this tends to explain the view commonly held that 
the disease is caused by the consumption of such 
wilted grass. 

To the February issue of the Journal of the Meteoro- 
logical Society of Japan Mr. J. Olsuki contributes a 
detailed report, accompanied by a map, of an «eruption 
of Asama-yama on December 14, 1912. The author 
notes that this volcano has been particularly active 
in recent years. A violent outburst occurred 130 years 
ago, but from that time to 1909 the eruptions, though 
frequent, were of a minor nature. In May of the 
latter year an alarming eruption occurred, since when 
the volcano’s activity has increased, no fewer than 
five serious outbursts being recorded in the past four 
years. The latest manifestation caused considerable 
consternation over a wide area. The reverberations 
of the explosion, which are likened to the booming of 
artillery, had earthquake-Hke effects on the near-lying 
villages, and were heard over an area of nearly 16,000 
square miles, while a rain of white ash fell during 
the day of the eruption and the following day, cover- 
ing ground extending for 2500 square miles. The 
column of dust and vapour rising above the volcano 
during the eruption was estimated to have been nearly 
tvvo miles high. 

^SoME interesting details, accompanied by synoptic 
ij^arts,' relating to the disastrous hurricanes of Novem- 
fcbfer last in Jamaica are given in the United States 
ineteorological chart of the North Atlantic Ocean for 
March, and in a report (No. 41 1) by Mr. Maxwell Hall, 
Government meteorologist for the island. Mr. Hall 
refers to three distinct disturbances : A, an ordinary 
depression until it curved round the west end of the 
island; B, a fully developed cyclonic hurricane which 
struck the south-west coast, travelling in a north- 
easterly direction ; C, a small inland depression which 
NO. 2267, VOL. 91] , 


broke the telegraph wires,’ November 16 aiid 17. On 
[ the morning of November 14 one of several useful 
warnings issued by the Washington Weather Bureau 
located a storm 400 miles south-west of Kingston; 
this storm Mr. Hall refers to by the letter B. At 
noon on November 17 the ^torm A was off Negril 
I lighthouse, moving very slowly, and at midnight was 
, overtaken by B. The subsequent action between these 
storms was very remarkable; Mr. Hall says : — “Every 
barometric pressure, as Well as every direction of the 
wind, was affected by two or three cyclones, and with 
the data at hand it is not possible to separate the 
effects.” After A passed out to sea north-east of 
Montego Bay, * it returned rapidly southward, and 
I placed itself between Kempshot on one side and cyclone 
B on the other. The registered wind velocity reached 120* 
miles an hour at Negril on the morning of November 
I iS, and at Kempshot (Montego Bay) the same even- 
ing a similar rate was estimated. Several towns were 
I entirely de.stroycd ; at Savanna-la-Mar the sea wave 
was the highest within a century, and the sea was 
I driven half a mile up the principal street. 

Almost the whole of the March number of Terres- 
trial Magnetism and Atmospheric Electricity is devoted 
to a description of the theory, construction, and work- 
ing of the earth inductor made by the Carnegie Insti- 
tution of Washington for the determination of dip on 
board the magnetic exploring ship Carnegie, The 
coil of the inductor rotates about a diameter which 
can be set at any inclination and in any azimuth. 
Rotation of the coil will in general produce an alter- 
nating current, which only becomes zero if the axis 
of rotation coincides with the direction of the magnetic 
field at the place of observation. A telephone in series 
with the coil would determine the position of the axis 
for zero current, if the axis could be kept fixed in the 
proper direction. Since at sea this is not possible, the 
coil is provided with a two-part commutator, which 
rectifies the current and sends it through a moving- 
coil galvanometer. By reading the deflections of the 
galvanometer when the axis has several positions near 
, the correct one, and the coil is rotated at a constant 
I speed, the dip is determined on the Carnegie with an 
accuracy of about thi^ce minutes of arc. 

The volume of “ Records of the Survey of India, 
1910-11,” contains discussions on the pendulum and 
latitude observations made in Sind and Baluchistan, 
where the arrangement of the mountain masses seems ^ 
to show marked differences from that found in the 
vicinity of the main Himalayan region. In the first 
place, the average deflection of the plumb line is 
found to be remarkably small, and in general the 
attraction of the visible mountain masses is much less 
than could have been anticipated. The geological 
structure of the whole area is, however, very com- 
plicated, and it would appear that far more informa- 
tion, both as to the surface forms and as to the gravity 
variations, is required before any very definite con- 
clusions can be drawn. Possibly, as suggested by 
Colonel Burrard, the Eotvos torsion balance might 
give information which would usefully supplement that 
derived from other sources. It is to be hoped that 
the Indian Survey will give a trial to this most in- 
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teresting instrument. A curious fact elicited is that I Erosion and Protection, by E. R. Matthews; The 


there seems to be a slow alteration m the vibration 
periods of a number of pendulums at the same place, 
Dehra Dun. Thus all four pendulums used showed 
the apparent force of gravity as highest in January, 
1004, and lowest in Noyember, 1909, with a distinct 
rise since. No cause ran be suggested to account for 
this variation. An investigation as to how far the 
Indian observations conform to the requirements of 
‘isostacy” promises inleresting results, but is as yet 
only in a preliminary stage. 

The Alsaiiaiij which is the first of two quadruple- 
screw turbine steamers being constructed for the Allan 
Line, was launched from the yard of Messrs. Wm. 
Heardmore and Co. on March 22. An illustrated j 
account of this vessel, which is 600 ft. long and of I 
gross tonnage about 18,000, appears in Engineering i 
for April 4. A notable feature is the adoption of the i 
cruiser stern, an arrangement which permits of a ^ 
greater displacement on a given length over-all, with 
corresponding increase in dead- weight, or, if the dis- 
placement be not increased, the lines may be fined 
down, so that the ship is more easily driven, with 
corresponding reduction in engine power. Further, 
the fuller water lines aft which are permissible with 
this type of stern ensure greater stability, especially 
at the deeper draughts. It is probable also that this 
form of stern tends to reduce the vibration due to the 
propellers. Hitherto the Board of Trade has only 
required a vessel to be capable of remaining afloat 
with any two adjacent compartments open to the sea. 

In the Alsatian, the aim of the designers has been to 
ensure her remaining afloat with four adjacent com- 
partments open to the sea. 

r 

We have received from Messrs. George Philip and 
Sons, Ltd., of Fleet Street, London, a specimen of a 
very handy, light terrestrial globe, 6 in. in diameter, 
showing by bold blue lines the new routes which will 
be opened when the Panama Canal is completed. 
“The Panama Canal Route Globe,” as it is named, 
costs only 25. 6d. net, and explains easily what a 
convenience to ocean travel the new canal will be. 

Messrs. Charles Griffin ANiyCo., Ltd., announce 
the following new books and new editions. In 
Chemistry: — ^The Petroleum Technologist’s Pocket 
Book, by Sir Boverton Redwood, Bart., and A. East- 
lake ; Roberts-Austen : Addresses and Scientific 
Papers, together with a Record of the Work of Sir 1 
William Chandler Roberts-Austen, K.C.B., F.R.S., 
compiled and edited by S. W. Smith, illustrated; A 
Manual on the Examination of Fuel, by J. H. Coste 
and E. R. Andrews, illustrated ; Outlines of Stationery 
Testing, by H. A. Bromley, illustrated; A Treatise on 
Petroleum, by Sir Boverton Redwood, Bart., new 
edition in three volumes, illustrated; A Handbook of 
Petroleum, by Capt. J. H. Thomson and Sir Boverton 
Redwood, Bart., new edition, revised throughout and 
added to by Major A. Cooper-Key and Sir Boverton , 
Redwood, Bart., illustrated; The Synthetic Dyestuffs, 
and the Intermediate Products from which they are 
derived, by Dr. J. C. Cain and Dr. J. F. Thorpe, 
F.R.S., new edition. In Engineering : — Coast 
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Dock and Harbour Engineer s Reference 
j B. Cunningham; Electricity in Mining, by Siemens 
I Brothers Dynamo Works, Ltd., illustrated; Griffin’s 
New Guide to the Board of Trade Examination for 
Marine Engineers, by R. A. McMiffam part ii., 
Elementaries, Verbals and Drawi^|||H||PManua] of 
I Petrol Motors and Motor-cars, compaBi^he Design- 
ing, Construction, and Working of Petrol Motors, by 
F. Strickland, new edition. In Geology ; — A Text- 
book of Geology, by Prof. J. Park, illustrated. In 
Mathematics and Physics : — Electricity and Mag- 
netism, by Prof. J. H. Poynting, F.R.S., and Sir J. J. 
Thomson, F.R.S. , 2 vols., vol i., illustrated. In 
Metallurgy : — Autogenous Welding : a Practical Hand- 
book on the Installation, Working, and Manipulation 
of Oxy-Acetylene Welding Plant, for the .Unition of 
Metals without Flux or Compression, from the French 
of R. Granton and P. Rosemberg, translated by D. 
Richardson, illustrated; Practical Assaying, by Prof. 
James Park, revised and enlarged from the third New 
Zealand edition; Rand Metallurgical Practice, vol. i.,^ 
new edition. In Technology : — Engraving for Calico 
Printing, by W. Blackwood, illustrated; Painters’ 
Colours, Oils, and Varnishes, Hurst’s Practical 
Manual, new edition, revised throughout and re-written 
by N. Heaton, with a chapter on Varnishes by Dr. 
M. B. Blackley, illustrated; Painting and Decorating, 
by W. J. Pearce, new edition, illustrated. 


OUR ASTRONOMICAL COLUMN. 

Nova Geminorum No. 2.-^In No. 4638 of the Astro- 
nomische Nachrichten three series of magnitude deter- 
minations of Nova Geminorum No. 2 are published. 
The first, from the University Observatory, Tokyo, 
commences with the nova’s magnitude 5-1, on March 
23, and observations were continued until August 17, 
when its magnitude whs 7 89. Both the other sets 
of observations come from the Observatory of Cracow. 
The longer list gives the magnitude 3-96 for the nova 
on March 14 ; by the time the last determination was 
made, May 19, its light had dimmed to magnitude 
j 7-6o. 

^ Light-changes of a Orionis. — K list of 293 mag- 
nitude determinations of a Orionis, made between 
j November, 1901, and August, 1912, by Mr. C. P. 

I Olivier, of the Leander McCormick Observatory, is 
I given in No. 4637 of the Astronomische Nachrichten. 
The table gives, in four columns, the date, Green- 
wich mean time, determined magnitude, and number 
of comparison stars used. The values found range 
from 0-21 (twice) to i-o6 (four times). Under the 
usual treatment the observations failed to reveal any 
regularity in the light changes. 

Photographs of Comet Brooks (1911c).— Dr. Luigi 
Taffara {Mem. della Soc, d. Spett. Ital., disp. ^ 
vol. ii., ser. 2», p. ii) publishes an account of his 
photographic work on this comet during September, 
1911. His observations were made at the Collurania 
Observatory in Teramo, at the invitation of Dr. 
Cerulli. The instrument employed was a Cooke trip- 
let of i 6*5 cm. aperture and 109 metres focal length. 
This camera was mounted on the equatorial con- 
structed by Salmoiraghi (aperture 13-5 cm. and focal 
length 1*75 metres), which was used as a finder. In 
addition to giving a table of positions of the comet 
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for several dates, he publishes a series of photographs 
of its form, displaying the remarkable changes which 
the tail underwent. 

pKANKLit Adams Chart of the Sky.— -The Royal 
Astronomical Society has undertaken the publication 
of a lifl^tedj^mber of reproductions of the Franklin- 
Adams chfl|H|phe 206 sheets form a complete map 
of the whoJ?^^/ the area of eath being 15° by 15^. 
It will be remembered that the original plates were 
secured with a lo-in. Cooke triplet objective of 45 in. 
focal length; the negatives show stars down to the 
sixteenth and seventeenth magnitudes. The repro- 
ductions will be on bromide paper, 15 by 12 in., the 
chart area being ii by ii in. The complete price 
will be ten guineas, and it is expected that the first 
sets will be ready for delivery in twelve months* time. 
^It is^hoped that a sufficient number of subscribers will 
b?eii listed to help to defray the cost of such an expen- 
sive undertaking. 

A Cheap Form of Grating Specirogkai’h. — In the 
,, current number of Knowledge (vol. xxxvi.. No. 537, 
p. 142) Mr. A. H. Stuart describes what seems to be 
a new form of spectroscope in which a transmission 
grating is used. The instrument is there illustrated 
by two diagrams, and the principle involved can be 
easily grasped. The instrument is of the rectangular 
box form, having the slit and camera at one end of 
the box. The light, after passing through the slit, 
falls on an objective, at the back of and nearly in 
contact with it being placed a replica grating ; behind 
this grating is placed a plane mirror at a distance of 
a few inches. The beam of light passes through the 
slit to the objective, and falls normally on the grating. 

A large portion of the light passes through the grat- 
ing unchanged, and falls on the mirror. If it meets 
the mirror normally it will be reflected back to the 
grating, and a spectrum will pass out obliquely 
through the object gl^iss and fall on the photographic 
plate at the camera end to one side of the collimator. 

In order to avoid the faint reflection spectrum the 
grating is retained in its position at right angles to 
the incident beam, but the mirror is slightly twisted. 
Thus a pure spectrum of considerable dispersion is 
obtained. Mr. Stuart has constructed such an appa- 
ratus by the judicious use of 205., the achromatic 
lens, 2 in. in diameter, costing 35. 6J., and the grating 
10s. 6d, 

Khedivial Observatory, Helwan. — Two bulletins. 
Nos. 8 and 9, from this observatory indicate the use- 
ful astronomical work that is being accomplished in 
Egypt. The first gives an account of the method 
adopted and the results obtained in determining the 
astronomical positions^f El Daba‘a, Mersa MalrOh, 
Baqbaq, Solldm, and oiwa. The work was carried 
out by Messrs. E. B. H. Wade and H. Knox Shaw. 

The second of the two bulletins contains the results 
of the first three years (1909-11) of nebular photo- 
graphy with the Reynolds reflector obtained by Mr. 

H. Knox Shaw. It is stated that during this period 
the instrument was constantly undergoing alterations 
and rjepairs, so that some of the plates ^re not so good 
Is they might be. Nevertheless, some of them afford 
considerable information as to the structure of some 
nebulae ijot hitherto photographed. Thp table gives 
the new general catalogue numbers, ther positions for 
1900 and remarks, and four plates, each containing 
four or more reproductions, conclude the publication. 
Attention is directed to the advantage of making 
drawings of the smaller^and less brilliant nebulae from 
the negatives, a method which is capable of repro- 
ducing the general form of the nebula almost as 
accurately as any photographic reproduction. 
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THE DEVELOPMENT OF THE PARASITE 
OF INDIAN KALA-AZAR. * 

T N a recent memoir with the above title, ^ Captain 
W. S. Fatten gives a detailed account ot investiga- 
tions carried on by him in Madras upon the develoj)- 
111011 1 and transmission of the parasite of Kala-a^ar, 
coinmonjy known as Letahmama donovani. As the result 
of numerous experiments with various blood-sucking 
insects, the author concludes that the transmission 01 
Indian Kala-azar from man to man is effected solely 
by bed-bugs of the genus Cimex, and finds that the 
parasite develops as readily in C'. lectularius, the 
species common in Europe, as in the Indian species,. 
C. rotundatus^ The development observed ,by the 
author takes place entirely in the digestive tract of the 
bug, and is in the main as follows. 

Ihe bug takes up the parasite from an infected 
person in the leishmanial form, that is to say, as the 
familiar “ Leishman-Donovan body,” contained either 
within white blood-corpuscles or in macrophages, in 
the peripheral blood. After being ingested by the bug, 
the parasites remain in an unchanged condition for 
some thirty-six to forty-eight hours. The earliest 
developmental changes in the gut of the bug may 
take place while the parasite is still enclosed in a 
leucocyte or after it has been set free by disintegration 
of the host-cell, and consist of an increase in the size 
of the parasite, with enlargement of its trophic and 
kinetic nuclei. As growth proceeds, the parasites may 
multiply by binary fission. 

The next event in the development of the parasite is 
the formation of a flagellum, which takes place from 
the third to the fifth day after the last feed of infected 
blood. A young, growing parasite may, without 
dividing, become elongated and spindle-shaped, and 
acquire a flagellum; or it may first multiply by binary 
fission, after which each of the two daughter indi- 
viduals acquires a flagellum; or the parasite may go- 
through a process of multiple fission, in which the 
tw'o nuclei, trophic and kinetic, divide each into*ight 
or more, and as many flagella grow out, with subse- 
quent division of the body into a number of flagellated 
daughter-individuals. However the details of the 
process may vary, the final result is the same, and 
by the fifth day the parasites, considerably increased 
in number, have the form of long, actively moving 
flagellates of the Herpetomonas type, familiar to all 
those who have studied the development of the parasite 
in artificial cultures ever since these changes were first 
discovered and described by Rogers. 

About the sixth or seventh day the flagellate para- 
sites arc observed to be attaching themselves by their 
flagella to the intestinal wall of the bug. When thus- 
attached, the body of the parasite slowly rounds up 
and at the same time it divides ; the smaller forms thus ^ 
produced divide again, and meanwhile the flagellum * 
become.s shorter, and finally disappears altogether. 
The result of these changes is that the parasite reverts 
again from the herpetomonad phase to the form of the 
small, non-flagellate leishmanial body, distinguished by 
the author as the ” post-flagellate ” phase, though it 
does not appear to differ in any essential detail from 
he initial “preflagellate” leishmanial form, but is 
described as having a distinct envelope (“periplast**). 
The post-flagellate stage in the bug begins about the 
!ighth day, and is completed by the twelfth. 

According to Captain Fatten, this post-flagellate 
stage represents the final stage of the de- 
/elopment of the parasite in the bug. He 

I Sdentiiic Memot'r.s by Officers of the Medical and Sanitary Depart- 
lentsof the Government of India. No. 53, “The Development of the 
.'arasite of Indian Kala-Azar" Pp. V4-38+1 plate. (Calcutta : Govem- 
Bient Printing Office, rgta.) Price ts. a</. 
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believes that the post-tlagcllate phase finds 
it»' way back again to the human being, 
when the bug feeds again, by regurgitation from tne 
intestine. Proof of this is as yet lacking, but he hopes 
in future experiments to solve this part of the problem 
once and for all. He states that if the bug takes a 
fresh feed of blood when the parasites in its intestine 
are in the llagellated phase, they are all destroyed, 
and cannot develop further. “ Human blood has some 
body in it which not only prevents the process of 
flagellation, but also destroys the flagellates. This 
substance is in all probability the complement, and it 
is known that it is itself destroyed in about two days, 
when blood is drawn from the human body. This fact 
further explains why the parasite only begins its 
development in the bug on the second day. . . . 
Though many bugs may become infected, only those 
which do not feed again till the parasite has passed 
back to its post-flagellate strge are infective.” He 
believes that only in its ‘‘post-flagellate” leishmanial 
form can the parasite resist the destructive action of 
fresh blood and re-in feet the vertebrate host. 

The author’s conclusion that a non-flagellatc leish- 
manial stage is the final phase in the development of 
the parasite in the insect-host is based largely on a 
comparison with the herpetomonad parasites of In- 
sects; that is to say, on an analogy with species which 
hre parasitic in invertebrate hosts alone and have no 
alternate vertebrate host in their life-cycle. In such 
species, however, the infection of new hosts is effected 
(apart from the possible occurrence of ‘‘ hereditary ” 
infection) by the contaminative method ; that is to say, 
by means of resting, non-flagellate phases, usually 
encysted, which pass out of the host in the faeces, and 
are accidentally swallowed by another insect-host. On 
the other hand, in all known cases where a flagellate 
parasite has an alternation of hosts, vertebrate and 
invertebrate, and where the vertebrate host is infected 
by the inoculative method, that is to say, by the 
parasite being injected into it through the mouth- 
parts of the invertebrate in the act of sucking blood; 
in all such cases that have been investigated accurately 
up to the present, the final stage of the parasite in 
the invertebrate host is an active flagellate. Further, 
it has been frequently observed in, for instance, the 
development of trypanosomes in their alternate in- 
vertebrate hosts that the active, flagellate forms, 
usually critbidial or herpetomonad in type, may pass 
temporarily into a resting, non-flagcllate, leishmanial 
phase during hunger-periods, when the ingested blood 
is digested and absorbed, and become .ictivo flagellate 
forms again when the host takes in a fresh supply of 
food. 

From these considerations the possibility is not to 
be e.vc]uded at present that Captain Patton’s observa- 
tions may be capable of an interpretation different from 
that which he places upon them. It may well be that 
his ” post-flagellate ” stage represents a resting phase 
upon which the parasite enters wlien the blood taken 
up by the bug is digested, and that when the bug 
feeds again these resting forms will become active 
once more, and give rise to a final flagellate stage, yet 
to be discovered, which will be inoculated ultimately 
into the human being. It must, however, be borne 
in mind that it has not yet been proved definitely that 
t^ parasite passes from the bug into the human 
bwng by inoculation throu|^h the proboscis ; if, as is at 
least possible, the parasite is destined to pass out of 
the bug in its faeces, it is then probable in the highest 
degree that the final stage in the development in the 
biur would be a resting^^on-flagellatc phase. 

The final decision, however, with regard to the 
transmission of the parasite of Kala-azar will rest, 
not upon analogies with other parasitesj but upon facts' 
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demonstrated with regard to this parasite itself, and 
if Captain Patton establishes his statements, he will 
have added a new type of development and trans- 
mission to those known already to occur in flagellate 
parasites of vertebrates transmitted by blo6d-sucking 
invertebrates. However this may be, the author is 
to be congratulated on having brough^^jward very 
strong evidence to show that, as originally 

by Rogers, the spread of this very ^deadly human 
disease is to be attributed to the agency of the bed- 
bug, a discovery of immense practical importance. 

E. A. Minchin. 


NEW ZEALAND VEGETATIONS 

JN a brief general account, contributed to the ‘‘Ne^^ 
^ Zealand Year-book, 1912,” Hr. L. Cockayn^ 
F.R.S., who has done $0 much lloristic and ecologica 
work in New Zealand, points out that owing to its 
long isolation and diverse elements (Malayan, Aus- 
tralian, subantarctic, and endemic), the flora of New 
Zealand is of special interest. 

The vascular plants in this florei — ferns, fern-allies, 
and seed-plants — number, so far as at present known, 
about 1700 species, of which about three-fouiihs are 
endemic. Of the lower plants — algai, fungi, lichens, 
liverworts, and mosses — many hundreds have been 
described, including many remarkable genera and 
species, but there can be no doubt that hundreds 
more remain to be described. The ferns and fern- 
allies form a striking feature in the vegetation in 
some areas, but arc not of such great relative import- 
ance in the New Zealand flora as has sometimes been 
supposed; still, about 160 species of these plants are 
known. 

Among the seed-plants, the daisy family is the 
largest, as might be expected, having more than 230 
species; S:he sedge, grass, and §gwort families follow 
with more than 100 species each, while between thirty 
and seventy species belong in each case to the orchid, 
(arrot, buttercup, bedstraw, epacrid, wdllowhcrb, pea, 
rush, and forget-me-not families. 

Among genera which contain many species and are 
marked by great variability, making them difficult 
to define and classify. Dr. Cockayne mentions 
Veronica, Carex, Ranunculus, Senecio, Epilobium, 
and Myosotis, The genus Veronica, with more than 
100 species, is remarkable for its variability and for 
the almost endless variety of habit assumed by the 
various species, some of the New Zealand speedwells 
(mos'tly endemic and largely alpine in habitat) being 
small trees, while the majority are shrubby and often 
dwarf, frequently simulating cypresses and other 
conifers owing to their reduced and appressed leaves. 
Apart from variability in the adult plants, about 100 
New Zealand species, belonging to different genera, 
have juvenile forms which are quite distinct from the 
adult forms, and may retain (heir juvenile characters 
for many years; this is seen in various trees, such as 
lace-bark, lance wood, and ribbon wood. 

Among the multitudinous grow'th-forms, character- 
istic of diverse, life conditions, the more remarkable 
are (he climbers with woody rope-like stems, ref 
sembling the lianas of the South American tropical 
forests; shrubs with wiry interlaced branches forming 
close masses f the curious cushion-plants, sometimes of 
immense size, as in the vegetable sheep (species of 
Haastia, Raoulia, and Psychrophyton) ; leafless shrubs 
with round or flattened stems, and so on. The woody 
plants are almost all evergi::een, only some twenty 
species being deciduous or semi-deciduous ; herbs that 

1 The Flora of New Zealand." By Dr. L. Cockayne. Extract from 
the ** New Zealand Year-book, 1912.* 
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die to the ground in winter are rare, as are bulbous 
plants. 

The plant associations of New Zealand, on which 
Dr. Cockayne has written so extensively,® are of sur- 
passing interest; to find an equal variety a continent 
extending to the tropics would have to be visited. 
The northern rivers and estuaries display a man- 
grove veg^^ion“*-a unique and unexpected occurrence 
outside tropics. The lowland and montane 

forests are of uie tropical rain-forest type, and are dis- 
tinguished by the abundance of filmy ferns, tree-ferns, 
woody climbers, massive perching plants, deep carpets 
of mosses and liverworts, and trees with buttress- 
roots. The high-mountain forests are subantarctic in 
character, and arc usually dominated by the southern 
beech (Nothofagus). Wide areas are covered by 
shrub heath, fern heath of tall bracken, and moorland 
with bogs, while grass-land with tussock grasses is a 
feature of the volcanic plateau of the North Island 
and of the east of the South Island; species of Poa 
and Festuca form the chief tussocks of the lowlands 
and lower hills, but at higher altitudes species of 
Danthonia arc dominant. 

The alpine vegetation contains, excluding lowland 
plants which ascend to the mountains, about. 550 
species, most of which never descend below 1500 ft. 
altitude, while some are confined to the highest eleva- 
tions. The most beautiful of New Zealand flowers, 
with but few exceptions, belong to this mountain 
flora — the great white and yellow buttercups, the mar- 
guerite-flowered cclmisias, and the variously coloured 
ourisias, eyebrights, forget-me-nots, and many more. 
The growth-forms are often striking — cushion-plants, 
rosette-forming plants, stiff-branched shrubs, mat- 
forming plants, and other xerophytes arc much in 
evidence, showing the usual xerophilous leaf-char- 
acters (hairiness, leathery structure, rigidity, needle- 
points, &c.). 

The floras of the Kcrmadecs, Chatham Isjands, and 
the Subantarctic Islands (Snares, Auckland, ^Campbell, 
Antipodes, Macquarie) — island groups far distant from 
' the mainland — arc distinctly part of that of New 
Zealand. The Kcrmadecs contain 114 species of 
vascular plants, only twelve of which arc endemic, 
while seventy-one belong to Now Zealand proper; 
the largest island (Sunday Island) is covered with 
forest in which Metrosideros villosa, a near relative 
of the pohutakawa (M. tomentosa), is the dominant 
tree. The Chatham Islands have 235 species, twenty- 
nine of which are endemic, while the remainder of the 
flora is found on the mainland. The chief plant asso- 
ciations are forest, moor, and heath ; on the moors are 
great thickets of the purple-flowered shrub Olearia 
semidenfaia, while there are two remarkable endemic 
genera, Coxiella (an Umbcllifer) and Myosotidium (a 
giant forget-me-not) — both now almost extinct, unfor- 
tunately. The Subantarctic Islands have dense 
vegetation consisting of 194 species, of which no 
fewer than fiftv-two are endemic, the rest occurring 
in New Zealand, but chiefly in the mountains. Forest 
is found only on the Snares and the Aucklands, the 
dominant trees being an Olearia and a Metrosideros 
respectively. Very dense scrubs occur on the Auck- 
land and Campbell Islands, and moors are character- 
istic of all . the islands, owing to the enormous peat- 
deposit and the frequent rain. The Cook Islands, 
though forming a part of the dominion, have a Poly- 
nesian flora quite distinct from that of New Zealand, 
and are therefore not included in Dr. Cockayne’s 
notice, while, on the contrary, the flora of the Mac- 
quarie Islands, though belonging to Tasmania, is a 
portion of that of New Zealand. 

-.See, for instance, the papers reviewed in Nature, \o’. Ixxxviii., pp, 51, 
590 -^ 
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The indigenous flora has been invaded by an im- 
portant introduced element, consisting of about 540 
species, mostly European, which has followed, in the 
wake of settlement. Dr. Cockayne points out that 
although these aliens are in active competition with 
the true native plants, the widespread opinion that the 
latter are being eradicated in the struggle is quite 
erroneous. Where the -vegetation has never been dis- 
turbed by man, there are no foreign plants at all, 
but where man has, by farming operations, stock- 
raising, and burning, brought about European con- 
ditions, the indigenous plants have given way before 
artificial meadows with their economic plants and 
accompanying weeds. On the tussock-grass areas, 
however, invaders and natives have met, and though 
the original vegetation has changed, there is no reason 
to consider the one or the other as the victor. On 
the contrary, it appears likely that both will persist, 
and in course of time a new flora and vegetation will 
be evolved. F. C. 


PAL/EOZOIC AND OTHER ECHINOIDSA 

Echinoidea afford probably greater opportuni- 
ties tor accurate phylogenetic study than any 
other class of animals. "J his is due to the fact that 
a fossil Echinoid is, when well preserved, often as 
complete for morphological, and even ontogenetic, 
examination as a recent specimen. No work on recertt 
Echinoids could be adequately carried out without 
reference to the fossil forms, while any classification of 
the group based on structures other than skeletal 
would exclude more than half the available material. 

There could be no better proof of the absolute inter- 
dependence of zoology and palaeontology than the 
volume before us. The work aims primarily- at a 
revision of the known Palaeozoic Echinoids, but before 
the characters and relations of those highly specialised 
forms can be well understood, an exhaustive general 
survey of the morphology of the whole class is 
necessary. Conversely, it is surprising, but none the 
less gratifying, to find that the fullest account of 
the lantern of a recent Echinoid yet published is in- 
cluded in a work mainly concerned with Palaeozoic 
types. 

In the introduction a valuable summary of the 
methods of research (based largely on those of Hyatt) 
is given, together with useful technical hints for the 
preservation and development of recent and fossil 
Echinoids. 

The first section of the work is devoted to a detailed 
account of the comparative morphology of the class. 
Beside the study of the lantern already mentioned, 
three features stand out preeminently in this part. 
Teratological and other irregularities of development 
are here systematised for the first time, and their 
value in the interpretation of normal conditions is 
clearly established. The apical system, considered 
biomctrically, is found to yield important evidence of 
the direction of evolution in species, especially among 
the regular Echinoids. But perhaps the most note- 
worthy conclusion reached concerns the actual com- 
position of the test. It is shown that the only parts 
of the Echinoid skeleton that occupy an interradial 
position are the genital plates and the braces of the 
lantern. Each interambulacrum is really composed o^^ 
two separate halves, each half having its origin in 
the same ocular plate as the contiguous ambulacrillri. 

The systematic classification contained in th^ second 
section of the work is concerned chiefly with the 
regular Echinoids. The on|^ striking novelty is found 

1 Memoirs of Boston .Societjr of Natural History. Vol. vii., Bhylo- 
Kcny of the Echini,” with a Revision of Palseozoic .Species. By Robert T. 
Jackson, JPp. 4914-76 plates. (Bo.s.ton : Printed for the Society, 1912,) 
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in the subdivision of the Centrechinoida (plim 
Diademoida). Here the characters of the jaws are 
used as the guiding* features in the separation of three 
suborders. 

The final part of the paper gives a complete survey 
of all Palaeozoic Echinoids hitherto described, and, 
naturally, includes the description of several new 
genera and species. The completeness of the revision 
may be gauged from the fact that figures are given of 
all but four of the known species. The seventy-six 
plates accompanying the paper are partly photographic 
and partly diagrammatic, both alike admirably clear. 
A full bibliography and an adequate index bring to a 
fitting conclusion a work that must always remain a 
classic to echinologists, and a model to workers on 
other groups. H. L. H. 

CHEMISTRY OF THE SUGARS. 

pROF. EMIL FISCHER’S latest paper in the final 
^ part of the Berlin Berichte for 1912 brings 
another chapter in the chemistry of the sugars to a 
close. His welcome return to the subject has been 
attended with the same brilliant experimental dexterity 
which led to his former successes in this remarkable 
group of compounds, and it is to be hoped that he 
will yet succeed in conquering the still unsolved 
problem of the synthesis of the disaccharides. Fischer 
now describes the conversion of ordinary glucose into a 
methyl pentose, and is enabled to clear up the con- 
stitutional formulae of the stereoisomeric methyl pen- 
toses and effect their complete synthesis from the 
elements. 

The methyl pentoses arc a somewhat remarlcable 
group of compounds ; they represent sugars of the type 
of glucose in which one hydroxyl group is reduced so 
that CHj.OH is replaced by CH,. At first their 
occurrence was rare and limited to a few coloured 
glucosides. Many more of these have been described 
recently, but the group is most widely represented, 
amongst the seaweeds, the investigation of which 
we owe to Votocek. As a result of his work, several 
isomerides of rhamnose, the methyl pentose which 
was first discovered, are known. 

Fischer started from a dibromo-derivative of glucose, 
discovered by Fischer and Armstrong ten years pre- 
viously. The one bromine atom in this sub- 
stance is attached to the carbon atom at 
one end of the chain of carbons which con- 
stitutes the skeleton of glucose; it is easily replaced 
by methoxyl and a glucosidic compound formed. The 
position of the second bromine was uncertain; there 
were reasons for considering it as attached to the 
other end of the chain. This position is now con- 
firmed by the fact that when the bromine atom is 
reduced the glucoside of a methyl pentose is formed 
from which the methyl pentose is in turn obtained. 
The' new sugar proves to be identical with a com- 
pound described by Votocek, and receives the name 
isorhamnose. Its configuration formula must be the 
same as that of glucose, and it is easy to deduce the 
formula of rhamnose and other members of the group. 

A side issue of the research, which, however, 
possesses the very greatest interest, is the behaviom* 
of the new glucoside of isorhamnose towards enzymes. 
Like the iS-methyl glucoside, from which it is derived, 
it is hydrolysed by emulsin, though somewhat more 
slowly Apparently^ the substitution •of CH, for 
CHj.OH is not sufficient to put the compound out of 
harmony with the enzyme; this is what might be 
expected In view of Irvine’s proof that tetramethyl- 3 - 
methyl glucoside is likewise hydrolysed by emulsin. 

It is therefore all the more remarkable that i 3 -methyl 
xyloside, which differs only in that the CH3 groujp is J 
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replaced by H, is not acted on by the enzyme in the 
very least. 

A more striking proof of the selective nature of 
enzyme action could not v^ell be desired, and the 
moment is opportune to emphasise this fact, since it 
is fundamental to the interpretation of vital 
phenomena. E. F. A. 



GYROSTATS AND GY ROST AT 1 C ACTION A 


\^E are accustomed in daily life to handle non- 
rotating bodies, and their dynamical properties 
excite little attention, though it cannot be said that 
they are commonly understood. It is different, how- 
ever, with rotating bodies. These, when handled, 
seem to be endowed with paradoxical, almost magical 
properties. I have here an egg-shaped piece of wood. 
I place it on the table and it rests, as we expect it 
to do, with its long axis horizontal. Our experience 
tells us that this is the natural, and correct position 
of the body. But I set it spinning rapidly on the 
table, as you see, with the long axis horizontal, and 
you observe that after an apparently wobbling motion 
it erects itself so that its long axis is vertical. It w^as 
started spinning about a shortest axis, but the body 
has of itself changed the spin, and it is now turning 
about the long axis. In taking this position it has 
actually raised itself against gravity, through a height 
equal to half the difference between the lengths of the 
long and short axes. This seems paradoxical, but 
the man who is in the habit of spinning tops knows 
that this is the projDer position of the body, that it 
must stand up in this way when spinning rapidly on 
a rough horizontal plane. 

This experiment may be performed at the breakfast 
table with an egg as the spinning body. But the egg 
must be solid within — that is, it must be hard-boiled; 
a raw or soft-boiled egg will not spin. Perhaps this 
was why Columbus did not adopt this method for his 
celebrated experiment; there may, of course, have 
been other reasons. 

It is thus made clear that by causing a body to 
rotate rapidly we endow it with new and strange 
properties. Between a top when spinning and the 
same top when not spinning there is a difference 
which reminds us of that between living and dead 
I matter; and this will strike us still more forcibly 
when we consider some more complicated cases of 
rotational motion. The top, the ordinary spinning- 
lop of the schoolboy, stands on its peg and “sleeps” 
in the upright position, in contempt of all the laws 
which Fovern statical equilibrium. 

The experimental study of spinning-tops is carried 
on by very small boys and a few more or less aged 
people. Somehow, but I think quite wrongly, a top 
is regarded as a toy suitable only for a child, and 
that kind of amusement is scarcely encouraged by the 
benevol^t despots who so completely direct the games 
of boys at school. Among older boys there used to be 
a regular game in Scotland of “peeries,” and some 
of you may have read Clerk Maxwell’s poetical de- 
scription of . the Homeric contests which distinguished 
the sport. , 

The top as a plaything is depised; nevertheless it is^ 
a most important contrivance. The earth on which 
we live is a top, and a considerable range of astro- 
nomical phenomena are most easily explained by refer- 
ence to the behaviour of ordinary spinning-tops. It 
is a top that directs the dirigible torpedo, that controls 
the njonorail car, which may soon rise from the posi- 

^ Discourse rfeliver-rl at th<* ^oval Institittion on Friday, February 14, by 
Prof. Andrew Grnv, F.1|^.S. Th^ inotor-jsyro*tats described are the inven> 
tion of Dr. J. H. Gray and Mr. G. B. Burnside. The gyrostatic tops and 
combinations used in the latter part of the lecture are due to Dr. Gray. 
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tion of a small model to that of an important affair up with the axis of the flywheel horizontal, in this 
of practical railway engineering, and that in the mounting, which consists, as you see, of^ a fork 
gyrostatic compass gives a direction-pointer unaffected perched on a pillar. Notice the possible motions, the 
by the iron of the ship, or the rolling and pitching of freedoms, 1 may call them, of the arrangement. The 
the vessel. Its properties (summed up in what we flywheel can turn about its axle, the case can turn 
call gyrostatic action) have to be reckoned with in all about the line of the pivots which carry it in the 
swift-running machinery, such as fast-speed tur- fork, and the fork about a vertical axis provided in 
bines, anfP%tary engines of all kinds, especially if the pillar. These-three axles, which we shall number 
these drive flywheels or propellers. They affect very (i), (2), (3), are mutually at right angles and meet 
seriously the stability of aeroplanes, and even of sub- at the centre of gravity of the movable system or 
marines, and I am very doubtful if aviators have yet gyrostat proper. When thus set up the gyrostat is 
become in sufficient degree instinctively alive to the said to be freely mounted. 

dangers of sudden turnings, such as those which are With the flywheel at rest I push down on one side 

encouraged by the promoters of aviation displays in of the case, and^ immediately turning takes place, as 
alic^hting' competitJoiis. ^ we should expect, about the axis (2). Pushing down 

The man who hus spun and studied tops and gyl*o- other side of the case causes the instrument to 

stats appreciates .'"s no one else can the extreme im- ^^rn about the axis (2) in the opposite direction. I 

-^rtance of pro^'crly balancing rotating machinery, &*'fsp the fork m my hands and turn it about the 

and of avoidinr? gyrostatic action where such action is (3) either direction. Nothing- unexpected hap- 

likoly to interfere with the running of the machine P^ns; the gyrostat turns with the fork, its axis re- 

^ whole. maining horizontal throughout. Again, I grasp the 

The properties piPai* tny hands and turn it on the table, and you 

of a top are best friction of the axle (3) is sufficient to 

studied * in the cause the fork and gyrostat to move round with the 

gyroscope, or pihar. As before, the axis of the flywheel remains 

gvrostat, as it is horizontal, 

belter called. Here assistant now causes a current of electricity to 

is a simple in the coils which form part |)f the flywheel and 

gyrostat, of the fbe coils which surround the soft iron core of the 
ordinary form sold magnet which is stationary within the ring. So far 
in the toyshops, you can only tell that the flywheel is turning by the 
but with some faint hum which its motion sets up. But when I 
important modifi- repeat the operations which I have just performed on 
cations to enable tbe non-rotating gyrostat, the behaviour of the instru- 
it to run for a ment is quite startlingly different. I push down on 
long time at a one side of the case as before; a resisting force is 
high speed. It experienced, and the gyrostat turns, not visibly 

consists, as you about the axle (2), but about (3), the vertical axis. 

of a heavy- So long as 1 maintain the tilting force so long does 
rimmed metal the resistance and this turning about th^ vertical 
disc, or flywheel, , persist, I withdraw the tilting force, and the turning 
capable of rotation motion ceases. 

with but little fric- Now I would direct attention to these rods with 
tion on pivots arrow-heads, which are screwed to the gyro- 

held in sockets stat case. This curved one shows the direc- 

at t a c h e d to a tion in which the flywheel is spinning. The 
metal frame. Thus straight rods arc intended to represent the spin- 
the flywheel may, momentum and the tilting action respectively. Both 
by the quick with- are completely known when their amounts and their 
drawal of a string planes are known. The spin-momentum is got by 
wound round its multiplying two numbers together, one representing 
Fig. I.— Motor.gyrostat in “ fork and pedestal" if* soinc the spih-incrtia of the wheel (which is greater the 

mounting. Other way, be set more the mass is placed in the rim), the other the 

into rapid rotation speed of turning. The turning action or “couple*' 
in the frame, which in turn is mounted in various is also got by multiplying the force with which I push 
ways to show gyrostatic effects. But this by the arm or leverage of the force about the axis, 
ordinary form, as well as some others of a more pre- So then we represent these two' by lines drawn at 
tentious character, suffers from the great disadvan- right angles to the two planes, making the lines of 
tage of having no means of maintaining the spin, lengths to represent the two products. Standing on 
and the continual renewal of the spin is a great one side of the plane of the flywheel, you see it turning 
nuisance. against the hands of a clock; standing on one side 

I have here a gyrostat (Fig. i) in which this draw- of the plane of the turning action I apply you observe 
hack has* been overcome by the simple and that action tending to turn the body also against the 
effective device of making the flywheel itself jlJiands of a clock. The two lines representing the 
the rotor of a high-speed continuous-current two products drawm towards you from the two planes 
electric motor. The ordinary gramme-ring arma- represent also the directions of the turning actions 
ture is well adapted for this. It gives a wheel of of the couples. For example, the direction of rotation 
great moment of inertia, or, as I call it, “spin inertia “ of the flywheel being that slv)wn by^ the curved rod, 
(that is, the matter of the wheel is distributed so as the line representing the spin-momentum points out- 
to be on the .whole as distant from the axis as pos- wards from the side of the gyrostat to which the rods 
sible), which can be run at high speed for a long are attached. I call this the spin-axis. The other 
time without trouble of any kind from bearings or line representing the turning action which I applied I 
contacts. call the couple-axis. 

For my first experiments the motor gyrostat is set Now observe that I set the couple-axis so as to 
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point toward your left. I push down the side of the ! sternward force on the other. These forces are re- 

cryrostat nearest me, and you see that the spin-axis versed with reversal of the direction of roJJmg^, 

turns towards the left. Again, I turn the couple-axis | tliat an alternating force is applied to each nearing 
so as to point to your right. When so placed it repre- I tending to shear it off the deck. Ihus it the hearings 

sents a turning action tending to depress the end of are at all loose, the axle will knock alternately on 

the axle of the flywheel that is nearest you. I apply ■ the front and back of each be.aring. 

such an notion and the spin-axis turns towards your , Similarly the axlc^ of the rotor of a fore-and-aft 

right. In both cases the spin-axis turned towards j turbine, when the ship pitches, applies a _ force to port 

the instantaneous position of the ( ouple-axis. ( to the bearing at one end, and a force to starboard 

Now I set the rouple-axis vertical, pointing up. It at the other end, which forces are reversed when the 

direction of the pitching motion is re- 
versed. When the course is being changed 
the forces of the gyrostatic^ couple arc 
applied to the lop of one bearing and the 
bottom of the other. 

Now, returning to the pillar-gyrostat, 
and putting the flywheel in rapid rotation, 

1 turn the pillar round on the tabic. I. 
have turned, as you see, the base rountT 
through one revolution, and throughout 
the turning motion the axle of the fly- 
wheel has remained pointing in the same 
Kig. 2.— Motor-gyrostat mounieJ <lemonstrate the principle of the dirigible torpedo. direction. The friction at the axle about 

which I have turned the pillar, which, you 
represents a turning action tending to produec liori- i will remember, was sufficient to carry the gyrostat 
xontal turning in the counter-clock direction as seen round when there was no spin, is now quite insuffi- 
from above. I apply such an action to the fork, when cient to cause any serious change of position of the 
you sec that the gyrostat turns the spin-axis towards ! gyrostat. Only a very small couple producing pre- 
Ihe upward direction. Finally, I set the couple-axis | cession acted. 

vertical but pointing down, as in Fig. i. It now i This experiment illustrates the principle of perman- 
represonts a turning action tending to produce clock- i once of direction of the axis of rotation, in the absence 
wise rotation as viewed from above, counter-clock | of a couple producing precession, the principle on 
rotation as vsecn from below. I apply the action re- which depend the gyrostatic compass and the self- 
presented and the gyrostat turns the spin-axis towards : directing torpedo, 
the downward direction, : Carried within the 

These experiments may be summed up as follows : — j body of the tor- 
The flywheel is spinning about axis (i). Any attempt ' pedo is a fasl- 
to tilt the gyrostat about axis (2) produces turning spinning gyrostat, 

about (3); an attempt to tilt it about (3) produces and at thq instant 

turning about (2). This response of the body seems at which the tor- 

paradoxical, but in point of fact, and this is the secret pedo leaves the 

of the whole affair, this tnr^iing of the body as a impulse-tube this 

whole amounts to the production of spin-momentum gyrostat is 

about the couple-axis at exactly the proper rate. It mounted freely 

Is quite easy to prove this by the consideration, in the with its axis coin- 

most elementary way, of the n('c<derations of the cklcnt with that 

different particles composing the wheel. of the torpedo — 

The turning of the spin-axis towards the couple- that is pointed, so 

ixis is called a processional motion, from a similar to speak, exactly 

motion of the earth which produces the astronomical along the “ cigar.” 

Dhonomenon called the precession of the equinoxes. Any turning of 

The turning action, or couple, as I shall now call it, the torpedo body 

may be said to cause the flywheel to “process” sideways brings 

lowards the couplc-axis. This ro.lation of directions about a relative 

IS very important, and should be kept always in mind. xhift between the 

If this turning response of the body, about an axis gyrostat and tor- 

vvhich wo shall call (3), is prev('nted when turning pedo axes, and 

about, an axis (2), at right angles to (3), is changing this shift brings 

die direction of tlie axis of a rotor — an axis fi), say, at into operation a 

*ight angles to (2) and {3)— a preventing couple, verlical rudder at 

isually called gyrostatic, about the axis (3), must be the stern of the 

ippliod by the bearings to the axle of the rotor, and torpedo. If the 

herefpre an equal and opposite couple by the axle to nose of the tor- 

he bearings. This couple, it is easy to prove, i^ pedo turns t6 
qual to the product of the spin-momentum and the port, tlae rudder 

mgular speed at which the direction of the axis of tlie steers the craft to Fig. 3.— Motor-Gyrostat in pedestal, with weight 

otor is being changed. Thus the greater the moment starboard, and attached, 

f inertia of the rotor, or its angular speed, or the versd, 

ngular speed of the change of direction of the axis, Here (Fig. 2) is a skeleton frame representing a 
be greater is the gyrostatic couple. torpedo. It is mounted on a vertical axle, and carried 

For example, the rotor of a dynamo, mounted on pivots within the structure is one of our motor- 

ne of the decks with its rotor-axis athwart ship. gyrostats. At the stern of the frame is a small rudder, 
ppUes, when the ship rolls, a couple to the bearings, is connected by means of cords to the gg^ro^ 

le plane of which ?s parallel to the deck, and which I set the flywheel in rotation. When, as I do 

insists of a forward force on one bearing and a now, I turn the nose of the torpedo to port, the rudder 
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Steers to starboard; when I turn the nose to starboard 
the rudder steers the craft to port. 

The case of the pedestal gyrorfat is provided with a 
hook at one extremity of the axis. (see Fig, 3). The 
effect of hanging a weight on this hook is to apply 
a couple tending to cause turning about the axis (2)-- 
that is, which would produce such turning if the fly- 
wheel were not spinning. But the wheel is spinning, 
and the visible actual turning is about the axis (3>. 
Observe also that the wheel is rotating comparatively 
slowly, and that the precessional motion is great. 1 
increase the speed of the ffywlieel and the gyrostat pro- 
cesses more slowly. I replace the weight by a larger 
one, and for the same spin the precessional motion is 
greatly increased. Thus for a given applied couple the 
taster the spin the slower the precessional motion, 
and for a given spin the greater the couple the faster 
the precessional motion. 

.4N.OW while the weight is in position and the gyrostat 
processing about the axle (3) I attempt to hurry the 
precessional motion, and immediately the gyrostat 
turns about the axis (2) so as to rise against gravity. 

I try to delay the precession, and again the gyrostat 
turns about the axis (2), but now so as to descend 
under gravity. 

Without being aware of it people are constantly 
meeting with examples of gyrostatic action in daily 
life. A child expert in trundling a hoop causes it to 
turn its path to the right or left, by striking it a 
blow at the top with the hoop stick, the effect of which 
the ordinary person would suppose, if he thought 
about it, should be to make the hoop to fall over to 
the right or the left. A bicyclist riding without hold- 
ing the handles leans over to the right if he wants 
to steer the bicycle to the right, and to the left if ho 
wants to steer to the left. And if he feels himself 
falling over to right or left he turns the handles in- 
stinctively so as io turn the bicycle to that side, when 
the machine resumes the upright position. In the 
bicycle, however, the spin of the wheels 1^? not the 
most important action to be taken account of. 

' The, gyrostatic action in the bicycle is much more 
marked in a motor machine, for in that a massive 
flywheel rotates in the same direction as the wheels. 

As the bicycle turns a corner it is constrained to 
precess, and a couple is needed to produce this pre- 
cession of the rotating parts quite apart from that 
required to turn the rest of the machine. This the 
rider applies by leaning over to the inside of the turn, 
and leans over more than he would have to do if the 
flywheel were not there or were not rotating. 

Good examples of gyrostatic action are given by 
paddle and turbine steamers. A paddle steamer is 
steadier in a cross-sea than a screw steamer of the 
same size. This is due in part to the gyrostatic action 
of the naddIe-^vhecls, which, but for their com- 
paratively slow speed of rotation, would form 
a compound gyrostat of considerable power. 
For this ’ gyrostat the spin-momentum may 
be conveniently represented by a line drawn 
from ' the steamer towards the port-side. A 
couple tending to tilt the steamer over to starboard 
is represented by a line drawn towards the bow, and 
a couple tending to tilt the steamer to port by a 
line drawn towards the stern. Hence, if the steamer 
heels over to starboard, her bow, in consequence of 
gyrostatic action, precesses to starboard, but the star- 
board wheel, becoming somewhat more deeply im- 
mersed, uses more power and exerts a turning influ- 
ence to port. Thus the steersman has less difficulty 
in keeping the vessel on a straight course. 

But if the vessel be turned by the rudder, say to port, 
the vessel will by gyrostatic action be slightly beetled 
over to starboard, and the starboard wheel, being, 

NO. 2267. VOL. qil 


URE 151 

I more deeply immer.sed, will assist the tftrning action 
of the rudder. 

Though .the gyrostatic actiqn of the wheels is not 
very great, calculation shows that it is enough to 
produce an appreciable variation in the immersion of 
the wheels. ^ 

The gyrostatic action of the flywheel in a motor-car 
is of some practical interest. The flywheel is placed 
with its plane athwart the car — that is, with the axis, 
so to speak, fore and aft. It rotates in the clockwise 
direction as viewed by an observer behind the car. 
The effect of turning a corner to the left gives a 
gyrostatic couple, throwing the weight of the car 
more on the bac k wheels ; turning to the right throws 
the weight more on the front wheels. The forces 
applied by the ground to the front wheels are 
diminished in «thc former case and increased in the 
latter. There is danger, therefore, of the steering 
power of the car being interfered with, if the corner 
is taken at too great a speed. 

As a final example, we lake an aeroplane. Here 
the rotor of the engine and the propeller together form 
a compound gyrostat of consider^ible power. As the 
bearings are fore and aft, the action is similar to 
that of the flywheel of the motor-car. Turning hori- 
zontally in one direction gives rise to a gyrostatic 
couple tending to inak(‘ the aeroplane dive, turning the 



Kjg. 4." Motor-gyrosiat balancing on a skate. 

opposite way set.s up a couple which makes the aero- 
plane rear up in front. If the aeroplane is kept hori- 
zontal such couples have to be balanced by stresses 
in the framework. These considerations show that 
sudden turning of aeroplanes should, if possible^, ibe 
avoided. Manaaivres calling for such turning, are 
accompanied by very considerable danger. No doubt 
aviators are aware of the existence of gyrostatic 
action, but there is considerable haziness in people's 
minds as to its direction in the various possible cases. 
The peculiar properties of rotating bodies., need not, 
af course, be understood theoretically by aviators, 
though it is well to know something about them. But 
the aviator, lil*e a person walking or swimming, must 
know instinctively what to do in an emergency, and 
what motions must be avoided. The gyrostatic action 
he has to contend with lies hid, as it were, until he 
tries some new and violent manoeuvre; and then it 
brings him to grief. 

I now pass on to some special experiments which 
can be carried out with these motor-gyrostats. First 
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take one or ^wo old experiments (see Thomson and 
Tait^s ** Natural Philosophy,’* § 345* ei seq.)^ which 
are more effectively performed with these fast-running 
instruments. Here is a skate attachment (Fig. 4) on 
which I place the gyrostat after its speed has been 
adjusted to the moderate value of about 6000 revolu- 
tions' per minute. The plane of the flywheel is in- 



Fi<;. 5.— -Motor-gyrostat on gimbils 

dined to the vertical, and you see that the top docs 
not fall down, bui precesses round on the table. I 
increase the inclination and the precession becomes 
more rapid. Now 1 attempt to hurry the precession, 
and the g)TOStat stands up erect; I try to resist the 
precession and the gyrostat falls over. 

I mount the gyrostat with its wheel horizontal over 



Si 


Fic. 6.— Motor-gyrostat balancing on stills., j 

a flexible support, in the present case a universal 
joint (Fig. 5). Without rotation the instrument would 
fall over at once, but you see that it stands stably 
erect when the flywheel is spinning, and has a pre- 
cessional motion when disturbed from the upr^ht 
position. i 
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Again, here is a two-stilt support (Fig. 6). One of 
the stilts is held by a long socket, at one side o* the 
case, and may be re^rded as rigidly attached. The 
other stilt is simply a bit of wire pointed at both ends ; 
one end rests on the table, the other, the upper end, 
rests loosely in a hollow in the under-side of this 
, projecting piece attached to the case. The gyrostat 
j is thus supported between two stilts, one fixed the 
other quite loose, and its axis is at right angles to 
the plane of these when the arrangement stands up- 
right. It would be hard to devise a more unstable 
support. You see that there is no possibility of 

making the arrangement stand up without spin. But 
you see, on the other hand, that there is a fair amount 
of stability with the flywheel spinning if the arrange- 
ment is allowed to oscillate, or, as one might say, 
wriggle, backwards and forwards, horizontally. 

In the next experiment (due originally, I have been 
told, to the late Prof. Blackburn) I he gyrostat is rigidjy 



Fiu. 7. — Motor-gyrostat on crossed bifilar support. 

clamped to this metal bar, which, as you see, is hung 
by two chains attached to its ends. The chains have 
been crossed by passing one through a large ring in 
the middle of the other. I turn the gyrostat so that 
the chains and the rim of the case are in the vertical 
plane. You observe that the arrangement is one of 
instability. The gyrostat has perfect freedom to fall 
over towards you, or towards me. Further, in conse- 
quence of the crossing of the chains the gyrostat is 
unstable as regards motion about a vertical axis. The 
arrangement is thus doubly unstable with.out rotation. 

I now set the flywheel into rapid rotation, arrange 
the instrument as before, and leave it to itself, when, 
as you observe, it balances with great ease. - 

1 now repeat the experiment with the chains un- 
crossed. Here there is only one instability without 
rotation, and you observe that the gyrostat falls over. 
An important point to be observed here is that the 
rotation will completely stabilise two non-rotational 
instabilities but not one. In point of fact, a system 



Apkii. 10,19131 NATURE 


possessing non-rotational freedoms, all of which are 
unstable, can be completely stabilised if the number of 
freedoms is even, but not if the ntimber is odd. 

A general explanation of the experiment just per- 
formed may be given, as follows. Starting with the 
bar, gyrostat rim, and chains (crossed) in one vertical 
plane, we may suppose the gyrostat to fall over 
slightly. In consequence of the tilting couple intro- 
duced the gyrostat ' precesses so that its axis turns 
in a plane which is nearly horizon taJ. The chains now 
get slightly out of the vertical, and at once a couple 
hurrying the precessional motion is brought to bear 
on the gyrostat, which, in consequence, erects itself 
into the vertical position. The couple docs not retard 
but hurries the precession because the chains are 
* crossed. This holdsi^for both directions in which it is 
possible for the gyrostat to fall over. Again, suppose, | 
starting with the rim, bar, and chain in the same j 
vcrti^l plane,, the chains get out of the vertical, i 
There is now a couple brought to bear on th? gyroslat I 
tending to turn its axis in a horizontal plane. In | 
consequence the gyrostat tilts over on the bar— in 
other words, it has a precessional motion about a 
horizontal axis in the plane of the flywheel. This 
brings into action a couple due to gravity, which is I 
such as to hurry the last-mentioned precessional I 
motion; the horizontal motion is opposed and reversed, 
and with the reversal the gyroslat regains the upright 
position. This holds for both directions in which the 
bar tends to turn in consequence of the crossed chains. 
The result is complete stability. 

Similar explanations are applicable to the other cases 
of motion you have seen. 

(To be contifiued.) 


uJvrvEPsrrv and educational 

INTELLIGENCE. 

The foundation-stone of the new building of the 
agricultural department at Armstrong College, New- 
castle-upon-Tyne, was laid on April 5, by. Dr. C. 
Stephenson, of Newcastle, wl;ose gift of 5000Z. enabled 
the college council to cooperate with the Board of 
Agriculture in a scheme proposed by the Development 
Commissioners. The new block of buildings has three 
floors, and includes administrative oftkes, class-rooms, 
laboratories for botany and zoology, a museum, re- 
search laboratories, &c. 

It is proposed to hold a short spring holiday course 
in science at the University of Leeds on Thursday, 
Friday,^ and Saturday, April 24, 25, and 26. The 
course is designed primarily for teachers who wish to 
keep in touch with modern scientific work, but it will 
also afford an opportunity for all who are interested 
to meet and discuss among themselves, and with mem- 
bers of the University staff, the problems which arise 
in their teaching and research. In the department of 
physics Prof. Bragg will give three lectures on radio- 
activity and its lessons, Dr. N. R. Campbell two 
lectures on the electron theory, Mr. A. O. Allen 
lecture on n;odern technical optics,, and Mr. S. A. 
'^Shorter one lecture on capillarity. In the department 
of chemistry Dr. H. M. Dawson will give three lec- 
vtures on recent work in physical chemistry. The fee 
for the course is xos., but graduates of the University 
of Leeds will be admitted free. 

A DEPUTATION urging the views expressed at the 
recent Eugenic Education Conferenco was received by 
Mr. Trevelyan, Parliamentary Secretary of the Board 
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of Education, On April 2. 

Major L. Darwin, president of tha 
tion Society, and the Headmaster of Eton. The dBpi^ 
tation presented the following resolution, which wais ■ 
passed at the conference : — “That the Minister of Edu- 
cation be asked to receive a deputation requesting an 
inquiry as to the advisability of encouraging the pre- 
sentation of the idea of racial responsibility to 
students in training, and-'children at school.” It was 
indicated that there is no idea of advocating the addi- 
tion of “ eugenics ” as an extra subject in the curri- 
culum, or of requiring it to be taught by unwilling 
teachers. It was urged that if the idea of individual 
racial responsibility were inculcated bv means of pre- 
I senting the eugenic ideal, and the sufiject approached 
I from the evolutionary point of view, it would both 
■ assist the teachers and tend to strengthen the moral 
rone of the country ; and also that the training-college 
curriculum should be adapted to include the necessary 
biological and physiological knowledge on which the 
eugenic ideal can be based. Mr. Trevelyan expressed 
his sympathy with the general objects which the depu- 
tation put before him. He said the Board of Educa- 
tion has no wish to discourage any experiments in 
te.aching on these lines, and recognises the importance 
of the matter, and will consider carefully the repre- 
sentations made by the deputation. 

At a meeting of the Society of Engineers (Incor- 
porated), held on Monday, April 7, Mr. W. Ransom 
read a paper on how to improve the status of engineers 
and engineering, with special reference to consulting 
engineers. lie pointed out that the civilisation of 
lo-day has become possible only because of the efforts 
of the engineer, but that the public dolls not sufficiently 
appreciate the advantages it has gained or the men 
whose work has secured these advantages. Engineers 
have many lessons to learn from the leiral and medical 
professions, both of which e.\clude unqualified men 
and cxcrci.se a benevolent professional control over 
their members ; and the State should recognise the 
engineering profession by giving it an official stand- 
ing equal to that of other professions. Admission to 
the profession requires to be carefully guarded, and 
the number of pupils allowed to an engineer should 
be regulated bv the extent of his practice, while the 
climax of the period of pupilage should be a State 
examination. Much more may be done to make 
examinations of practical value to those who prepare 
for them, but no other form of test is possible. When 
State recognition is obtained for engineers, the mem- 
bers of the profession will constitute one great society, 
amalgamating the existing societies into one body, 
which should have the control of professional matters 
and be the mouthpiece of the profession. Such a 
society would necessarily have subsections dealing with 
special branches of the profession. While the growth 
of specialisation must be recoeSiised, it is essential 
for those who are training for the profession to acquire 
a sound general scientific knowledge before beginning 
to specialise. 

The following are among the courses of advanced 
lectures upon scientific subjects announced in the 
London University Gazette of April 2 : — Six lectures 
on the activities of plants in relation to light, at Bed- 
ford College, by Harold W. T. Wager, F.R.S., on 
April 28, May 5, ig, 26, June 2 and g; three lectures 
on geological problems of the desert, at University 
Collefre, bv Dr. I. Walther, professor of geolo^ in 
the University of Halle, on April 23, 24, and 25; 
eight lectures on surface tension and physiological pro- 
cesso.s, by Prof. A. B. Macallum, F.R..S., at the 
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University, beginning on May ij ; eight lec- 
tures on the physiology of photosynthesis and 
respiration in plants, by V, F. Blackman, F.R.S., at 
University College, beginning on April 2.^; four lec- 
tures on the physiology of absorption, by Prof. T. G. 
Brodie, F.R.S., at King’s College, beginning on May 
21 ; four l(H;tures on the supposed physical basis of 
life and mind, by Dr. J. S. Haldane, F.R.S., at Guy’s 
Hospital, beginning on May 8; eight lectures on the 
factors concerned in the volume and form changes of 
cells (growth and movement), by Dr. H. E. Roaf, 
at St. Mary’s Hospital Medical School, beginning on 
May 5; three lectures on growth and form, by Prof, j 
D’Arcy W. Thompson, C.H., at King-’s College, on 
May 26, 28, and 30; four lectures on recent advances j 
in the metallurgy of copper, gold, silver, and lead, j 
by Prof. W. Gowland, F.R.S., at -the Old Royal 
College of Science Building, South Kensington, on 
April 21, 25, 28, and May 2. The lectures arc for 
Yidvanced students of the University and others in- 
terested in the various subjects. Admission to all 
the Iccfurcs except those on piiysiology is free, with- 
out ticket. 

The report of the Admiralty Committee appointed 
to inquire into the education and training of naval 
oflicers shows that the Admiralty policy of watching 
the results of its great educational experiment with , 
the view of readjusting its procedure to meet any j 
defects that may be revealed, is being consistently rind 1 
carefully carried out. The recommendations of the ' 
Committee that arc of most general interest may he 
thus summarised (i) 7'hat to increase the number of 
candidates for entry and so raise the standard of 
ability among those selected, a system of bursaries or 
reduced fees shaft be established, which for not more 
than 20 per cent, of any entry would reduce the annual 
cost of the four years of training at Osborne and 
Dartmouth from about tioI. per annum to about 59I. 
per annum. {2) I'hat the subsequent training of 
cadets in special seagoing cruisers before joining- the 
. fleet be reduced from eight months to four. (3) That 
lall sub-lieutenants shall serve six consecutive months 
^ the engine-room department and obtain an engine- 

im watch-keeping certificate. (4) That officers who 
mteer for the engineering branch shall pass 
vop^ugh a. course of study lasting six months at 
Ihi-V’nwich. followed by a practical course of about one 
Gret thiration at Keyham. (5) That for the higher 
vear’’ administralive engineering appoinrmcnls 

technic dockyards a selection be made 

^I^p''4xited number of those who have qualified for 
of a branch. These officers will undergo 

the* years’ training* at Greenwich, followed 

a further which they 

bv not les® special shore anpoinlments, but 
will be efr ' eligible to lake military command, 
'vill not training of specialists in navigation. 

Changes t^unnery are also recommended with the 

torpedo earlier practical efficiency in the 

view of ^ aetiially perforn*Kxl at sea. 
duties It 

SOCIETIES AND ACADEMIES. 

EDiNnuRc.ir. 

Royal Society, March 17.— Dr. B. N. Peach, F.R.S., 
vice-president, in the chair. — Dr. W. S. Bruce : 
Measurements and weights of Antarctic seals taken 
by the Scottish National Antarctic expedition. — Dr. 

S. F. Harmer and Dr. W. G. RIdewood : The Ptero- 
branehia* of the Scottish National Antarctic expedition. 
The paner contained the description of a new species 
of Cephalodiscus (C. agglafiiimix), in which the 
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colony is ma.ssive and branching, the pieces of the 
colony being 115 mm. in greatest lengtib, and 55 mm. 
in greatest breadth. The specimens were obtained in 
one haul in 56 fathoms off the Burdwood Bank, south 
of the Falkland Islands. The Zooids, which are deep 
brown or black in colour, 4 5 mm. long, and have 
usually nine pairs of arms, i.e. a greater number 
than in any species hitherto known. Buds arc pre- 
sent in large numbers, being formed in the usual way 
on a disc at the end of a stalk of a full-grown indi- 
vidual. — Prof. J. Stephenson : Intestinal respiration in 
Anftelids, with considerations on the origin and evolu- 
tion of the vascular system in that group. The occur- 
rence of antiperistalsis and ascending ciliary action in 
the intestine of aquatic Oligochjseta points to the in- 
fcsline being a respiratory orgi^i in those worms, 
'fhe exceptional case of the genus Chaetogasler is 
explained by assuming the descent of existing species 
(which ar:‘ carnivorous) from endoparasitic ancestors,' 
the antiperistalsis and the ascending ciliary action 
being given up on the assumption of the parasitic 
habit. From a consideration of the cryptozoic habits, 
the natun' of the vascular system, and the occurrence 
of intestinal respiration, the author holds that the 
(‘xisting Polychaets are to be regarded as more primi- 
tive than the errant forms. — Dr. J. Ritchie and 
A. J. H. Edward* : The occurrence of functional teeth 
in the upper jaw of the sperm whale. In two of seven 
sperm whales examined about a score of maxillary 
teeth, with worn crowns, projected from the surface 
of the gum and were clearly used in masticating. 
Each of the whales had an enormous pre-oral rostrum 
.sharply truncated at the extremity. 

Paris. 

Academy of Sciences, March 25. — M. F. Guyon in 
the chair. — Gaston Darboux : Minimal surfaces en- 
gendered by a variable circle. — ^A. Laveran and M. 
Marulla;^ : Concerning some toxoplasms of the rabbit 
and gondi {Cteuodactylus gondi). Splendore described 
a new protozoa (Toxoplasma ctiniculi) affecting 
rabbits, and Nicolle and Manceaux have, isolated a 
very similar organism (T. gondi) from the gondi of 
Tunis. The experiments on rabbits described by the 
author lead to the conclusion that the two^ protozoa 
are probably identical, although this is not yet»con- 
I clusivcly proved. — The president announced the death 
j of Louis Henry, correspondant for the section of 
I chemistry. — R. Jonckhe^re : New double stars dis- 
covered at the Observatory of Lille. Since 1906 
thirteen lists have been given describing the positions 
of 1002 new double stars of an average magnitude of 
9* 19.— Jules Andrade : New experimental researches on 
double spiral balance springs. — L. D^combe : The 
electronic theory of gravitation. — Mile. Paule Collet : 
The electrical conductivity of tellurium. The direc- 
tion of the crystalline axes was without effect on the 
resistance. The influence of pressure, of the time 
of passage of the current, and of the applied electro- 
motive force lias been studied, and also the residual 
electromotive forces in the tellurium. — H. Buisson and 
C. H. Fabry : The wave-lengths of the krypton lines. 
The krypton lines are extremely fine and permit inter- . , 
ferences up to the order of 600,000, or even of 950,00^' 
if the tube is cooled in a bath of liquid air, corre^ 
spending to a difference of path of 53 cm. The green 
and vellow krypton lines have been compared vdth 
the red cadmium line, and, taking the data given by 
Benoit, Fabrv, and Perot for the latter, the krypton 
lines are evaluated as 5570-2908 and 5870-9172, wfth 
an approximation of some units in the last figure. 
The krvoton tube has the advantage of working with- 
out heating, and the two lines can be separated with- 
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out the use of any apparatus for dispersion by the 
use of suitable ifcbsorbing Solutions (didymium chloride 
for the yellow ray, eosin for the green j;ay ), — M. 
Dnmud : The separation of the lighting and heating 
effects produced by a source of light. Instead of 
concentration by single lenses, a group of optical 
systems arranged to succeed each other automatically 
is used. During displacement out of the path of the 
rays, the system cbbls. In this way a separation of 
the heating and lighting effects is produced. 
Numerous applications are suggested. — Mile. L. 
Cheyroton and M. F. Vlis : Kinematography of the 
vocal chords and their laryngial annexes. — G. Lalon : 
The formation of fat at the expense of the albuminoid 
materials in the animal organism. The formation of 
fat from albuminoid material, although theoretically 
possible, is physiologically difficult. The nutritive 
value of albumin, considered as a source of energy, 
iiitBIt be measured, not by the total energy it contains, 
but by the energy contained in the amount of glucose 
which can be derived from it. — P. Chauss^ : The con- 
ditions of respirability of the virulent particles ob- 
tained by liquid polarisation. In experimental infec- 
tion by the inhalation of liquid tuberculous virus, it is 
only the dried particles which are effective.— Kjm. 
Bourquelot and Em. Verdon : The reversibility of fer- 
ment actions : emulsin and / 3 -methyIgIucoside. The 
.action of emulsin upon ) 3 .methylglucoside and upon a 
mixture of glucose and methylglucoside shows that the 
reaction is reversible, the final state of equilibrium 
being identical in both systems. — R. Goiipil : Re- 
searches on the phosphorus compounds formed by 
Amylomyces rouxii. — L. Laiinoy and K. Oechslin : 
('oncerning secretin (Bayliss and Starling) and vaso- 
dilatine (Popielski). By r(‘peated precipitation with 
absolute alcohol secretin can be obtained possessing 
no depressive action on the blood pressure ; a depressor 
substance has also been isolated from the alcoholic 
solutions, for which the name depressine is proposed. 
These results are in agnicmcnt with the views of 
Bayliss and Starling, and opposed to those of Popiel- 
ski.' — I.ouis Genti! : The structure of the coast line of 
western Algeria. 

March 31. — M. F. Guyon in the chair. — Gaston 
Darboux : Minimum surfaces engendered by a variable 
circle. — Emile Picard : A class of traiiscoudentals 
generalising elliptic and Abelian functions..- rj. Bous- 
sinesq : The existence of a superficial viscosity in the 
thin transition layer separating a liquid from another 
fluid. — MM. Leclainche and Valine : Vaccination 

against anthrax. Details of a method of obtaining 
with certainty attenuated races of the anthrax bacillus. 
More than 345,000 .successful inoculations have been 
made with this virus during the last three years. — The 
secretary announced the death of V. Dwelshauvcrs- 
Dery, correspondant for the section of mechanics. — M. 
Amann : Observations of the mutual occultalions of 
the satellites of Jupiter. - L< 5 on Lichtenstein.* The 
fundamental functions of linear differential equations 
of the second order and the development of an arbi- 
trary function. Application of the theory of quadratic 
fornts to an injj[nity of variables. — Georges P 6 lya : A 
theorem of Laguerre.- -M. Barr 6 : A scries of surfaces 
^ whidi a family of lines of curvaturti is constituted 
by indeformable helices. — Ilcnri Binard : The zone of 
forniation of alternate vortices behind an obstacle. — 
Ernest Bsclangon : The motion of the support in pen- 
dulum observations. — J. Chaudier ; The magnetic rota- 
tory polarisation of liquefied oxygen and nitrogen. — 
M de Broglie ; The multiple images produced by Ront- 
gen rays after traversing crystals. — ^Victor Henri and 
Rend Wurmser : The energy absorbed in photochemical 
reactions. In the three cases examined experimertt- 
^liv the energy necessary for. the destruction oi a 
molecule is less than the quantum of energy of 
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Einstein. — L. Gay ; I'he pressure of expansibility of 
normal fluids, — M. Barre Combinations of cerium 
chloride with ammonia gas. Five definite compounds 
are described, all of which are decomposed by watfi*. 
— A. Saint-Scrnln : The estimation of calcium as 
tungstate. The determination of calcium as tungstate 
possesses some advantages, especially as regards its 
separation from magnesium. — E. Chablay : The pre- 
paration of the primary alcohols by reducing the esters 
J by means of absolute alcohol and sodammonium. The 
ester R.CO.(OR') is converted by this reaction into 
the alcohol R.CHi.(OH). Examples of the generality 
of the reaction arc given. — A. Duffour : A new crystal- 
line form of potassium bichromate. — L. Blaringhem : 
A remarkable case of heredity in hybrids of barley, 
Hordeum distichiwi nutans x H. dislichum nudum . — 
Albert Bcrthelot and D. M. Bertrand : Researches on 
the intestinal flora. The possible production of 
ptomaines in acid medium. In the intestinal flora of 
subjects showing symptoms of enteritis or of muco-*^ 
colitis, together with foecal matter possessing acid 
reaction, an organism is frequently found (B. amino- 
phihts iutestinalis) capable of removing the carboxyl 
group from histidine even in a slightly acid medium. 
— M. Man«ny : Limestones of Indo-China containing 
Productus. — Gustave F. Dollfus : The use of drainage 
wells. The attempt to modify the flooding of the 
Seine valley by borings is useless, and likely to aggra- 
vate the trouble it is intended to alleviate. 
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TEXr^BOOIi 



Physiologic des^I^tcnschen, 


^ JiUMAN PHYSIOLOGY, 


Luciani. Ins Kigutsche Qbertrafjen iind bear- 
beitct von Prof. ""S. BagfHoni und Dr. H. 
VVinterstein, mit einer Einfuhrungf von^Prof. M. 
Verworn. Lieferung- elfte-fiinfzehnte. Pp. 
1-782 4- vili. (Jena : Gustav Fischer, 1908-1911.) 
Price 4 marks each. 

T PIE present five parts complete the German 
Version of Luciaqi’s “Text-book of Human 
Physiology.” The first part opens with the 
general physiology of sensation, giving a brief but 
ad^/ttate critical review of Johannes Muller’s doc- 
trine of specific nerve energies, and of Weber and 
Fcchner’s psycho-physical law governing the 
quantitative relationship between stimulus and 
sensation. The greater part of the fifty-one pages 
composing the first chapter is devoted to cutaneous 
sensations. The second chapter, occupying more 
than sixty pages, deals with internal and visceral 
sensations. While the exposition is full of detail 
and interest, it would have gained in clearness by 
a more thorough account of the classification of , 
cutaneous and deep sensations suggested by Head | 
and Rivers. The second chapter closes with an 
excellent account of the labyrinthine sensations. 

The sense of taste forms the subject-matter of 
the third chapter, and occupies more tha.* thirty ^ 
pages. The survey given is exceptionally' interest- | 
ing and complete, and is well illustrated by plates. 
The fourth chapter is devoted to the sense of smell, 
and is prefaced by a brief description of the struc- j 
tural features of the org'an of smell. The very large I 
number of qualitative variations in odours renders 
the classification of olfactory sensations an almost , 
impossible task. The author gives a very interest- I 
ing and critical account of the classifications at- | 
tempted by Linne and Zwaardemaker. I 

Nearly eighty pages are given up to the sense of 1 
hearing, which occupies the fifth chapter. It is 
impossible in a brief review to do justice to the 
excellence of the account given. The two follow- 
ing errors may be noted with a view to their cor- 
rection in future editions. On p. 208 the word 
“perilymph” is used instead of “endolymph.” 
confusion has also arisen in the discussion 
^Qf the 'theory of hearing suggested by Helmholtz. 

In consequence, the first two sentences of the final 
paragraph of p, 229 require to be re-written. 
Fortunately, since the two sentences are obviously 
contradictory, there is little risk of the reader 
being led astray. 

The sixth chapter deals fully with the dioptric 
mechanisms of the eye; while chapter vii. is 
devoted to the study of the structural features and 
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properties of the retina, and the . retinal change 
i ('oncerned wdlh vision. The description of the 
electromotive changes occurring in the retina as 
' the re)sult of exposure to light does not include 
the more recent results obtained by the use of the 
string galvanometer. 

Chapter viii. contains an extremely lucid 
account of the movements of the eyeballs, of 
binocular vision, and , of visual perceptions and 
judgments. It closes w ith the description of the pro- 
tective and secretory mechanisms of the eyeball. 

General metabolism forms the subject-matter 
chapter ix. The historical development of 
j the subject is fully discussed. A necessarily 
! brief but clear account is given of the methods 
tanployed for the estimation of the intake df 
foodstuffs and oxygen, and the output of solid 
and gaseous waste products. Chapter x. is 
devoted to the discussion of the regulation and 
measurement of heat production in the organism j 
while chapter xi. deals with the various 
theories of nutrition, and the experimental and 
statistical evidence upon which they arc based. 
Chapters xii. and xiii. are given up to the 
physiology of reproduction. An excellent survey 
of the physiology of pregnancy, parturition, and 
lactation is given in chapter xiv. 

The subjects of development, growth, 
maturity, and senile decay occupy the fif tcenl a 
chapter. The two latter subjects receive a much 
more detailed treatment than is usual in text-: 
books of physiology, and the whole chapter is one 
of exceptional interest. 

Ihe wide view of the scope of physiology held 
by the author is well illustrated by the final 
chapter, which is anthropological in nature, deal- 
ing with the characteristics of the various races 
of mankind from the physiological point of view. 

It has been coniributed by Prof. S. Baglioni. 

Clearly no pains have been spared to make 
this text-book adequate for the needs of senior 
students of physiology, and Prof. Luciani may 
well be congratulated on the completion of a text- 
book which may fairly be described as a colossal 
task for one writer. The work is well and pro- 
fusely illustrated and clearly printed. 

TYPICAL AMMONITES. 

Yorkshire Type Ammonites. Parts i~viii. Edited 
by S. S. Buckman. The original descriptions 
reprinted, and illustrated by figures of the types, 
reproduced from photographs mainly by J. W. 
Tutchcr. (London : William Wesley and Son, 
1909-1912.) Price 35. 6d. net per part, post free. 

W ITH the issue of the eighth part of Mr. S. 

S. Buckman’s “Yorkshire Type Ammon- 
ites ” the first volume of "this important work is 
. II 
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broug'ht to completion. The chief aim of this 
publication, as pointed out in Nature for February 
17, 1910 (p. 455), is to establish on a sound basis, 
by photographs of type-specimens and by critical 
and descriptive notes, the species imperfectly made 
known in the writings of Young and Bird, John 
Phillips and Martin Simpson. The method fol- 
lowed is akin to that adopted in the well-known 
“ Palaeontologia Universalis ** ; and in under- 
taking his arduous task Mr. Buckman has been 
fortunate in securing the collaboration of Mr. J. 
W. Tutcher, who possesses much experience and 
skill in carrying out photographic work of this 
kind. 

The present volume happens to deal only with 
Liassic species, sixty-seven of which are depicted 
in eighty plates. The fact that no more than a 
single species appears on any one plate, and that 
the descriptive letterpress and illustrations re- 
lating to each species are Issued in the form of a 
separate unit, will facilitate a rearrangement of 
the plates in any desired zoological or strati- 
graphical order. With the final part of the 
volume, \Vhich includes an index, is issued a use- 
ful measurement table designed by Mr. Tutcher. 
This gives a ready means for ascertaining the pro- 
portional measurements of a specimen and the 
amount of Its enlargement or reduction in a figure. 

There arc several features which add greatly 
to the value of this work. The notes and com- 
ments which elucidate the application of certain 
generic names will be welcomed by many workers 
in this field of study. A separately paged intro- 
duction contains useful and suggestive matter 
under the headings “Terminology ’’ and “Ammon- 
ite Development,” where some important theoreti- 
cal points are concisely handled. Generalisations 
regarding the cyclical development of shell-form 
and ornament in the evolution of the ammonite test 
^re illustrated by a series of tables accompanied 
by explanatory text. 

No one engaged in ammonite studies can afford 
to dispense with this w^ork, which deserves gener- 
ous support. It is to be hoped that the issue 
of the succeeding volume may not be long 
deferred. 

TOPOGRA PH ] ^ A ND TRA VEL. 

(1) Profit Pole to Pole. A Book for Young 
People. By Sven Hedin. Pp. xiv'f407-f 
xxxix plates. (London: Macmillan and Co., 
Ltd., 1912.) Price ^s. 6d, net. 

(2) Highways and Byways in Somerset, By 
E. Hutton. With Illustrations by Nelly 
Erichsen. Pp. xviii + 419+map. (London: 
Macmillan and Co., Ltd., 1912.) Price 55. net. 
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(3) A History of Geographical Discovery in 
the Seventeenth and Eighteenth Centuries, 
By E. Heawood. Pp. xii + 475. (Cam- 
bridge University Press, 1912.) Price 12s. 6d, 
net. 

! (4) New Trails in Mexico, An Account of One 
j Year’s Exploration in North-western Sonora, 
Mexico, and South-western Arizona, 1909-10. 
By Carl Lumholtz. Pp. xxv + 41 1 + plates. 

I (London: T. Fisher Unwin, 1912.) Price 15^. 

: net. 

' T HEDIN’S book, whicli is foi^ 

Xv young readers primarily, is conceived on 
i no very formal lines. It is evidently intended to 
convey, by means of a light descriptive stylet ^ 
series of impressions or mental pictures of different 
; regions of the world, rather than to instruct in 
; details. Naturally enough, his text is based in 
. great measure on his own travels, and in the first 
i and larger of the two parts into which the book 
i is divided we find a good deal of personal narra- 
i live which cannot fail to attract youthful readers; 

I withal it will serve an educational purpose of no 
little value as giving an idea of the objects and 
methods of scientific exploration. In this first 
part we are conducted across Elurope from Stock- 
holm to Constantinople, thence into Persia, India, 
central Asia, China, Japan, and homeward. In 
the second part, Africa, the Americas, the South 
Seas, jyid the polar regions are given more brie " 
and in truth less satisfactory, treatment, main 
bv means of a choice of individual salie 
I features for description, or isolated facts 
' hi.story. There are some sketch-maps and gO( 
photographs. 

(2) Readers who know the peculiar charm 
Mr. Hutton’s writing on English topography w 

I expect much of a volume of the “Highways ai 
Byways ’* series bearing his name. They will n 
be disappointed, for his volume on Somerset mu 
be one of the most pleasant in the series to rea 
Moreover, along with evidence of deep historic 
research they will find here and there signs th 
(he author possesses the scientific eye for top 
graphy, as when he describes the isle and vale 
Avalon in their physical relationship, and discuss 
the former as it may have appeared when j 
island in fact. Miss Nelly Erichsen ’s work as 1 
illustrator is®no less welcome than familiar, ai 
the choice of subjects seems excellent, each pictu 
justifying its inclusion by its relationship to tl 
text. ) 

(3) The textual standard of the ' Cambridj 
( f eographical series — which is higher than tl 
mechanical standard of printing and binding- 
well maintained in Mr. Heawood ’s volume. Tl 
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seventeenth and eighteenth centuries in the history 
of exploration have been subject to a certain neg- 
lect, not unnaturally, for the century which pre- 
ceded them was more brilliant than either. 
Students of Mr. Heawood’s volume will probably 
find the narrative to amend their perspective (so 
to say), for the stream of geographical exploration 
flowed so full during the period that there has 
been some tendency to describe a few of its salient 
features io the total exclusion of all others. Mr. 
Heawood corrects this tendency : though he gives 
due prominence to so commanding a figure (for 
example) as James Cook, he also shows his work in 
its proper historical setting, with suitable refer- 
ence'^to his half-forgotten predecessors (so far as 
he had ^any) and followers in the wide field 
over which he ranged. The book is readable and 
convenient for reference, and the author appeal's 
also in the rdle of cartogr&pher, for several sketdi- 
maps judiciously illustrating the salient features of 
early maps are by his own hand. The Cambridge j 
series has performed a useful function in present- 
ing certain aspects of geographical study which are 
not otherwise easily accessible for stud)^ in con- 1 
lenient form. A reference to its list will demon- j 
strate this, and for the reason above cited j 
the present volume would have been justi- j 
Sably included in the series if on that ground 
)nlv. 

(4) Mr. Lumholtz offers in the volume tmder , 
lotice a popular account of his geographical and 
inthropological researches in an area of which j 
datively little has been known, lying about, and < 
lalnly north-east of, the head of the Gulf of Cali- ■ 
arnia. His results in this account arc introduced j 
nainly as incidental to the narrative of his travels j 
nd experiences; we learn that he was primarily 
oncerned to investigate ‘‘certain economic possi- 
ilities ” of the region, but these do not find any 
nportant place in the book. With the in- 
abitants, however, he established a close ac- 
uaintance ; he is able to offer by illustration and 
therwise considerable insight into their life, ; 
ustoms, and languages, and in an appendix he ' 
jrnishes a short comparative vocabulary of | 
Pimo, and Colopa Indian words. He also 
eats (again with illustrations) incidentally of the : 
ritiquarian remains, the vegetation, an^ the fauna i 
^tbe region, so that the book will, as a whole, ■ 
e found to furnish a good general idea of it. j 
here is a large-scale map which is quite effective, j 
!^d, though still necessarily “sketchy,” adds ' 
)mething to the cartographical knowledge of the ! 

since it embodies material not only from 
revious work, but also from the author’s own 
irveys. 
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I OC/l? BOOKSHELF. 

Scotiish National Antarctic Expedition. Report 
of the Scientific Results of the Voyage of s.y. 
Scotia during the years 1902, 1903, and 1904, 
under the Leadership of Dt. W. S. Brtice. Vol. 
vi., Zoology. Parts i.~xi.. Invertebrates, by 
Dr. C. V’^aney, Hr. JT Ritchie, Dr. L. Troues- 
sart, Dr. W. E. Hoyle, and others. Pp. xi + 
353 + plates. (Edinburgh ; The Scottish Oceano- 
graphical Laboratory; Oliver and Boyd; 
Glasgow: J. MacLehose and Sons, 1912,) 
Price 305. 

Dr. Bruce is to be congratulated on vol. vi. of 
tlic report of the scientific results of his Scotia 
\ oyage, for it is very valuable in itself and reflects 
credit on the leader’s energy and skill in organis- 
ing the collecting. The volume is devoted to in- 
vertebrates, and it consists of expert reports on 
very interesting material. It is an important con- 
tribution to our knowledge of the antarctic fauna, 
and it adds some interesting material to zoological 
data in general. Thus we find Prof. Clement 
Vaney speaking of “une tr6s importante collec- 
tion d’Holothuries,” Dr. James Ritchie referring 
to “ihe enormous mass of [Hydroid] material 
brought together by Dr. Bruce during his ant- 
arctic voyages,” Messrs. Melvill and Standen de- 
fining in a supplementary collection of marine 
molluscs more than twenty new species, Mr. J. 
Wilfrid Jackson reporting that the Brachiopods 
collected add materially to our knowledge of the 
geographical range of certain forms, and augment 
the antarctic list of species; and so it is all along 
the line. 

We may direct attention to Prof. Chilton’s fine 
treatment of the Amphipods, already referred to in 

!^ature. Dr. Thomas Scott's important report on 

the Entomostraca, and to the short but interest- 
ing and scientifically cautious report on the 
Cestodes by Dr. John Rennie and Mr. Alexander 
Reid. Equally important, so far as the material 
went, are the reports on Acarina by Dr. E. L. 
Trouessart, on the Cephalopods by Dr. W. E. 
Hoyle, and on microscopic fauna by James Murray 
and E. Penard. 

Lc Origini Uniane. Riccrche Paleontologiche, 
By G. Sergi. Pp. xi + 202. (Torino; Fratelli 
Bocca, 1913.) Price 3.50 lire. 

In this useful book Prof. Sergi, of^the University 
of Rome, 'gives a concise statement of the opinions 
he holds regarding the origin and evolution of 
human races. His opinions and inferences de- 
mand the most respex:tful consideration, for they 
are founded on the investigations of a lifetime, 
and have in every phase of his busy life be#n 
marked by an independent and courageous judg- 
ment. Prof. Sergi distinguishes five genera of 
mankind, and regards each of them as of inde-: 
pendent origin, their relationship being repre- 
sented, not as div^ging branches from a common 
trunk, but as parallel or collateral stems issuing 
separately from an ancestral stock. He also 
regards anthropoids as parallel developments — - 
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explaining- their structural relationships to human 
races as inheritances from a comnidn basal stock. 

It will be thus seen that Prof. Sergi is the 
arch-priest of that heterodox doctrine — the mul- 
tiple origin of closely allied species and genera. 
His faith is more robust than that of the majority 
of his colleagues. He accepts implicitly Ame- 
ghino’s speculations concerning the independent 
origin of mankind in South America. Although 
the reviewer regards the majority of Prof. Sergi *s 
opinions as ill-founded, he is only too willing to 
admit that it would be presumptuous, in the 
present state of our knowledge of extinct forms, 
to refuse them a most careful investigation. 

A. K. 

Vicious Circles in Disease. By J. B. Hurry. 
Second edition. Pp. xiv + 280. (London : 
J. and A. Churchill, 1913.) Price 75. 6 d. net. 

In the issue of Nature for May 18, 1911 (vol. 
Ixxxvi., p. 374), an extended review by Sir T. 
Clifford Allbutt was published of the first edition 
of Dr. Hurry’s book. The present edition has 
been revised, and six new chapters have been 
added in the hope of covering the ground more 
adequately. Most of the material of these addi- 
tions has appeared already in the medical Press. 

LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Soil Fertility. 

Dr. Russell begs the whole question in two lines 
his letter in Nature of January i6, when he ter- 
minates para. 7 with “ the increased gain in plant 
growth on such highly healed soils can be largely 
attributed to this cause,” viz. lo the formation of 
ammonium and other simple soluble nitrogen com- 
pounds on heating soils to 170°. 

If this were true, then the effeets of heating soils, 
whether to (he temperature of “partial sterifisation,” 
viz. ()H° (as in Dr. Russell’s experiments) or (as in 
mine) to 170°, could be imitated by adding in, s.ay, 
daily doses, .suitable solutions containing ammonium 
compounds and nitrates. 

I have repeatedly tried this with various combina- 
tions of salts, both in pot experiments and in the 1 
.field, and have invariably found that the increased | 
growth due to heating the soil previouslv was never 
even ajiproached in extent by that in any’ of the plots 
or pots to which the manures were added. 

It appears lo me that the increased growth in Dr. 
RiisselPs experiments can only be .safely ascribed to 
the manufacture of soluble nitrogen compounds by 
bq,cteria when in parallel sets of pots and plots the 
same elTect is shown to be produced by artificially 
dosing unheated soils with such nitrogen compounds. 

„ ^ F. Fletcher. 

kewika Ranch. Kyambu, British East Africa, 

March 6. 

I AM not at all surnrised that*’ Mr, Fletcher failed 
to reproduce the corditions of a strongly heated soil 
by simply addinc* frequent doses of ammonium com- 
pounds to an unheated soil. .Soil suffers considerable 
decomposition when heated to 170° C., and changes 
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! markedly in chemical composition, physical properties,. 
I suitability as a medium fof: the growth of bacteria,. 
1 moulds, and other organisms, and as a habitat for the 
j higher plants. Experiments become extraordinarily 
I difficult to interpret when so many factors change 
j simultaneously, and for this reason I have always 
I preferred to adopt very much milder methods, treating 
I the soil with antiseptic vapours (c.g. toluene), or 
heating to as low a temperature as possible (60® to* 
95® C.). Here less complication arises, because the 
decomposition effects are at a minimum, and one can 
study the various factors one at a time. 

Increases in productiveness equal to those brought 
about by treatment with antiseptic vapours or heat- 
ing to 65® C. can be obtained on our normal 
untreated soils by additions of sodium nitrate or 
ammonium sulphate. Further, partial sterilisation has 
failed to bring about increased productiveness wh^n 
the treated and untreated soils are subsequently so 
liberally treated with nitrogenous plant food that the 
nitrogen supply is no longer a limiting factor. In 
“sick” soils, however, there is another limiting 
factor, the presence of di.seasc organi.sms and pests, 
and this also is put out of action more or less com- 
pletclv by partial sterili.sation. Here addition of 
nitrogenous t)Iant food (which leaves the pests un- 
affected) does not make the untreated soil equal in 
nroductiveness to the partially sterilised .soils. We 
could get no evidence of the toxin suggested by Mr. 
Fletcher, and, this being the case, I do not sec how 
we shall advance matters by as.suming its presence 
as a third limiting factor. E. J. Russell. 

Rothamsted Experimental Station, Harpenden. 

Induced Cell-reproduction in the Protozoa. 

I WAS interested in Mr. T. Goodey’s lelttr und<.'r 
the above heading in Nature of March 13, but should 
like t© make a few remarks thereon. I lay infusion, 
which Mr. Goodey states caused the exev.station of 
C'olpoda cticullns, is prepared from dried grass, and 
hen? we have the products of cytolysis, and, in conse- 
qutMicc, should expect the presence of auxetics. 
a matter of fact, any vegetable infusion contains 
, auxetics, the presence of which can be demonstrated 
j by the jelly method on human lymphocytes, as de- 
I scribed by Dr. H. C. Ross, “Induced Coll Reproduc- 
tion and Cancer ” (London : John Murray, 1910). 
Encysted forms of Colpoda cannot be compared with 
the winter spores of Polytoma, as in Colpoda there 
is, .so far as I can gather from Mr. Goodey’s letter, no 
conjugation prior to the oncystment, and consequently 
no real development is necessary for the exeystation, 
but only rupture of the cyst- wall. In Polytoma, how- 
ever, the cytoplasm within the spores ha.s’ to undergo 
several comnlex changes, leading ultimately to division 
of .sarcode, formation of envelopes round the products 
of division, and the development of flagella. Thus, 

T (nk^ it that in Colnoda there is no reproductive 
process in the exeystation, and consequently no neces- 
sity for auxetics; anything that will cau.se the rupture 
of the cyst-wall being sufficient, although, as already 
.shown, auxftics were certainly present in the hay 
infusion. 

With regard to the “pure distilled water,” ^Mr. 
Goodey should remember that this is pure only so 
long as he adds nothing e^ to it. Directly organ- 
i.sms are added, auxetics woBtd be pres;ent, as, apart 
from the fact that some of the culture fluid would 
be introduced with the organisms, even if thi.s were 
not so, auxetics would be present, as there would be 
necessarily some death-rate. The same phenomenon 
also occurs in pond Amoebse, the encysted forms of 
which can also be caused to undergo exeystation by 
incubation with distilled water. 
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Whether auxetics are necessary for any form of 
cell-reproduction to occur is a point which will require 
further research to determine. It is, however, a 
striking fact that Dr. H. C. Ross was able for the 
first time to induce divisions in human leucocytes by 
means of au\ctics, and was also able to demonstrate 
tliat tin* ova of Ascaris megalocephala will undergo 
division if incubated with auxetics. Dr. Fansham 
lias also shown thaF Entamoeba coli can be caused 
:o divide through many generations by means of these 
jubstances, whilst Dr. E. H. Ross has demonstrated 
:hat auxetics have a very remarkable action on try- 
)anosomcs. 

From the forego^ 'g facts it is clear that auxetics 
ire a cause^ of ccL • cproduction, and, although we 
:annot as vet state positively that there are no other 
auses, yet, judging from other biological examples, it 
s extremely probable that they arc the sole cause, as 
t is unlikely that a complex function like cell- 
epro^iction should have more than one direct cause. 
Vith regard to the presence of auxetics and kinetics 
n pond water, I may say that I am at present inves- | 
Igating this point, and have definite proof of the 
iresenre, not onlv of auxetics, but also of kinetics 
r augmentors. in such waters, the latter bodies 
pparently varying according to the season, and also 
eing dependent on the amount of albuminoid 
mmonia present. 

Besides the presence of auxetics in hav infusion, 
lere is one further point to be mentioned, viz. that 
• by the action of an enzyme, the cyst-wall in Colpoda 
^cre dissolved, quite enough auxetic would probablv 
e liberated to cause division, were such necessarv 
)r development. This was well shown by Dr. H. C. 
loss, who found that substances not themvSelves 
uxetics mav yet have auxetic action by causing 
mited cell death immediately within the walls of ova, 
uis setting free enough auxetic to cause cell-division. 

Aubrey H. Drew. 

6() Ewhurst Road, Crofton Park, S.E. * 

Units of Pressure in Vacuum Work. 

Referring to the letter by Mr. Shaw in Nature 
■ March 20 (p. 95), I beg leave to remind readers 
iat wc Iiavc already a convenient unit of pressure 
hich, as fitting in an absolute system of units, is 
•eferablo to the micron of mercury, viz. the dyne 
jr cm.', or the baryc of the e.g.s. -system. In fact, I 
of. Knudson has used it in all his later researches | 

1 molecular phenomena. In article Vio of the 
Em vklopaedie der mathcmatischen Wissenschaften,*’ 
628, note ig (Communications from the Physical 
aboratory at Leyden, Suppl. No. 23, p. 14), by Prof, 
amerlintrh Onnes and myself, vve have given prac- 
:ally the same unit under the name of milUtor as j 
)nvenicnt for such pressures as those in Rontgen | 
icua. 

In doing this wc have followed the lead of the 
mmission of the International Association of Re- 
igeration (Bull, de VAss. internat. du froid, 2, 1911, 
38, rapporteur M. Ch. Ed. Guillaume). This com- 
ission proposed to accept the metre-kilogramme- 
cond system for general use, this one having better 
^ncos than the c.g.s.-system, and accordingly to in- 
oduce as an absolute unit of pressure the m.k.s.- 
fit. As a practically identical realisation of it the 
mmission proposed tOi..|ntroduce the internalional 
ntiior (abbreviated for^ccnti-torricelli), the inter- 
itional kilotor being equal to the pressure of a 
lumn of practically 75 cm. of mercury under normal 
avity (for further particulars see the article quoted 
ove). Practically t millitor= i|4yne/cm.®. or barye, 
within the accuracy of experiments in the domain 
these vacua t millitor = o-7c: m of mercury. ’ 
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Seeing how simple this proportionality factor is, 
the work of reducing, say, McLeod gauge readings 
to millitors will not cause any appreciable^ trouble, 
whereas the indications by Prof. Knudsen jin dynes/cm. ^ 
are without any reduction expressed in millitors. For 
the highest vacua the tn/crofor = io~® milIitor = 
0*75x10-*® mm. of mercury would be convenient. 
As abbreviations, mtor may be written for millitor, 
Attor for microtor. ' W. H. Keesom. 

Physical Laboratory, Leyden. 

Reflection of X-Rays and X-Ray Fringes. 

Accounts of the reflection of X-rays and of X-ray 
fringes contributed to Nature by Messrs. Bragg, 
Moseley, Barkla, Hupke, Keene, and others induce 
me to send you some results that I have obtained 
recently in the same direction. 

I think that the appearances observed by Messrs. 
Laue, Friedrich, and Knipping are really due to the 
.same cause as the reflected spots ; they present quite a 
similar distribution and general character. 

Fig. I shows the pattern obtained with a beam of 
Rontgen rays falling at an incidence of 80° upon a 
face of a cube of rock-salt, the photographic plate 
being at right angles to the reflected beam. The 
reflected spots arc similar to the transmitted spots, and 
present fringes perpendicular to the plane of incl- 



whicb belongs also the point of impact of the primary 
beam. The spot on the main axis is regularly re- 
flected ; the others arc symmetrically disposed, and 
possibly due to reflection on the planes of the corre- 
sponding octahedron, dodecahedron, &c., which are 
in suitable positions. Fluorine gives the same pattern. 

Fig. 2 is obtained with a beam (incidence 80°) 
falling upon the triangular face of an octahcdric crystal 
of magnetite. The reflected spots show two systems 
of fringes, one of which is approximately perpen- 
dicular to the plane of incidence. 

It seems of importance to pay attention to tlie angle 
between the. intersection of the plane of incidence 
and the quaternary axis situated in the cubic face 
of reflection. Fig. 3 shows that when this angle 
(which was o in Fig. i) becomes 45°, the curve of 
spots is deflected, the regularly reflected spot being 
no longer on the main axis but following the ordinary 
law of reflection ; the distance of the fringes is prob- 
ablv slightly changed in this case. 

I have often observed fringes in the transmitted 
spots obtained by Lane’s methods. With octahedric 
magnetite (Fig. 4) all the spots (mpre than 100)^ were 
striated by parallel fringes; and on a plate (Fig. 5) 
obtained with fluorine the transmitted spots, the 
number of which was also very large, are all doubled 
in a radial direction. 
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I may add that one obtains quite similar phenomena 
with ordinary light and two ordinary (200 lines per 
millimet^) gratings, when the incident beam forms 
similar angles of incidence with the plane of the 
g^r£itings» Broglie* 

Increase of Definition in a Moving Telescope. 

I HAVE received several suggestions, for which I 
wish to express here my indebtedness, as to the prob- 
able explanation of the increase of definition in a 
moving telescope, referred to in my letter in Nature 
of March 27. I’liey are chiefly based on the principle 
of “contrast” as described by Mr. G. VV. Butler in 
Nature of April 10, but Mr. W. H. Robinson, of 
Oxford, attributes the increase of definition to “averted 
vision,” by which a faint source of light is better 
seen if the eye be directed a little on one side of it. 
This, at first, seemed to me the correct explanation, 
the more satisfactory that it involves but a well- 
known physiological property of the eye. By moving 
the telescope the object is continually eluding the eye, 
and visibility by continuous unconscious “averted 
vision “ would be the result. I, however, satisfied 
myself that there must be some other cause, as a 
deliberate use of “averted vision” failed entirely to 
show me the time-ball when I tried it after receiving 
Mr. Robinson’s letter, while I noticed that, as soon 
as the sweeping motion had begun, it was plainly 
visible by direct vision, my eye following it all the 
time. Mr. Butler’s suggestion seems therefore more 
plausible, although less definite. 

M. E. J. Gheury. 
Woolwich Polytechnic, April 15. 

THE NINTH INTERNATIONAL CONGRESS \ 


aquarium at any time during the whole congress 
enabled everybody to become thoroughly ac- 
quainted with the museum and its mteresting'col-' 
lections. Since its opening in 1910 there have 
been great developments and additions, thanks to 
the indefatigable energy of Dr. Jules Richard, 
its able director, and his assistants. A very full 
account of the museum was given soon after its 
opening in the columns of Nature by Mr. J. Y. 
Buchanan ; it is not, therefore, necessary to repeat 
what he has said, but since that time there have 
been many developments, and among others the 
opening up of a large new gallery in the western 
wing of the building. Zoologists were especially 
delighted, not only in seeing the excellent 
cetacean collection — ^whales mostly captured by 
the Prince himself~but also the really marvellous 
collection of well-mounted deep-sea fishes, which 
were familiar to many as figures, but the original 
specimens of which they now saw for the first 
time, and the same may be said of the i.nverte- 
brates. A particularly useful and instructive ar- 
rangement is that side by side of each specimen is 
placed, where possible, the original painting of 
the animal taken from the fresh specimen, or the 
reproduction of such a coloured drawing as pre- 
sented in the unique plates appearing in the 
Prince’s publications. This is specially valuable, 
since it is impossible to preserve the original 
colours of animals in alcohol and because a better 
idea of the form of the fresh animal is given. 

Besides the Prince’s collections were also shown 


OF ZpOLOCrV AT MONACO. 

T he ninth International Congress of Zoology 
terminated its session under the presidency 
of his Serene Highness the Prince of Monaco at 
Monaco on Saturday, March 29. Altogether, the 
meeting was an unqualified success, not only on 
account of its numbers, which, as already stated, 
were greater than on any previous occasion, but 
also for the general interest of the contributions, 
which, although no single one can be selected as 
absolutely, outstanding, were all of very high 
quality, and demonstrated the result of much 
serious and useful work by zoologists during the 
past three years. The beauties of the C6tc 
d’Azur doubtlessly attracted, many from northern 
lands, and although the weather was not all that 
could be expected for the Riviera at this season, 
yet the rather copious rainfall settled and washed 
away the dust and refreshed the heritage, which 
was the more brilliant during the intermittent 
periods of bright sunshine. The chief attraction, 
however, was the noble Oceanographical Museum, 
which crowns the cliffs of the rock upon which the 
town of Monaco with its palace is situated, and 
the fact that the congress was to hold its chief 
meetings within its precincts, with its founder as 
their president. 

The opening reception in the museum, the hold- 
ing of many of the meetings of the congress 
within its walls •r only across the other side of 
the, road at the Lyceum, and the fact that mem- 
bers were entitled to visit all its galleries and its 
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the first fruits of exchange with outside collec- 
tions, and notable among these was a case contain- 
ing liiany of the deep-sea and shallow animals 
taken by the Scotia. There is also a well-mounted 
case of penguins taken by the French Antarctic 
Expedition, as well as seals, birds, and eggs 
taken by the Scoiia in the antarctic regions. 

The collection of instruments and various forms 
of fishing appliances, nets, trawls, dredges, traps, 
hooks, &c. , used not only for scientific but also for 
economic fishing, w'as also a source of attraction, 
and not least of all the aquariurar with its wonder- 
ful living forms of Mediterranean fishes and in- 
vertebrates, each more wonderful than its neigh- 
bour, and which only those who had previously 
visited such stations as Villefranche and Naples 
had seen before, but were more than ready to see 
again. 

Some days before the opening of the congress 
many zoologists made their appearance, and on 
Monday, March 24, practically the complete roll of 
723 members, including more than eighty British 
representatives, was signed, and members had 
j received their insignia, cards, and papers. On 
! Tuesday afternoon there was a meeting orthe 
j permanent committee for the election of vice- 
j presidents of the congress and presidents of the 
I sections, Lord Walsingham being chosen first 
j vice-president. At 6 p.m. the congress was 
, formally opened by the Prince, who^ dressed in the 
! official uniform ^ the Institut de France, 
delivered his inau^iral address. The president 
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was supported by the delegates of twenty-four 
Governments, the only government not being 
officially represented being the British Govern- 
ment; very appropriately, however, the Prince 
recognised Lord Walsingham, one of the trustees 
of the British Museum, as the official representa- 
tive of Britain. 

In an eloquent address the Prince suggested, 
that by their meeting at Monaco, zoologists 
marked the importance of the study of marine 
animals, that they conceived that marine zoology 
possessed the principal elements necessary to elu- 
cidate the history of life and the origin and evolu- 
tion of its different forms. They had considered 
this temple of oceanography worthy of an 
assemto^ which dealt with these subjects. These 
congresses, he said, should be encouraged because 
they brought about a rapprochement of men of all 
shades of opinion from countries representing 
occupations of intelligence. They measured the 
force of production of different human communi- ' 
lies, and gave young people an opportunity of 
associating rapidly with the general progress of , 
ideas. The stucly of zoology was of the greatest | 
significance, because it dwelt upon the history of 
life, effacing illusions of ignorance. Above all, 
the study of marine zoology was precious in rela- 
tion to the investigations of the origin of life. He 
believed that the ocean was the origin of life, and 
that there was ancestral colonisation from the 
waters to the land. The Prince emphasised that, 
in the study of oceanography, it was important to 
investigate the regions that lay above the surface 
of oceans; hence his investigations of the higher 
atmosphere. Finally, he asked the congression- 
ists before leaving the old rock of Monaco, still 
scarred by old buildings which marked the law 
of force, to consider well the edifice constructed to 
arbitrate in favour of science. Below was the 
savage instinct which was now surmounted by 
progress, time giving dominion to creative force 
over the vain rivalries of man. He emphasised 
how these developments had taken place in a 
country long protected by peace. 

The Prince was followed by Dr. Perrier, 
director of the Natural History Museum of Paris, 
the eminent president of the permanent commis- 
sion of the congress. Dr. Perrier dwelt on the 
importance of oceanographical research to 
zoology, paid well-merited eulogy to the Prince 
for his great and lifelong services to oceano- 
graphy and zoology, and also to the epoch- 
making work of Guyon, Jeffreys, Wyville Thom- 
son, and William Carpenter. In the evening there 
wa^ a reception ^^iven by the president in the 
museur^, which gave the first opportunity of con- 
gressiohists meeting each other and discussing 
various matters of comjion interest — a feature, 
indeed, which is perhaps, after all, the great result 
of all such^ meetings, for one hears of some fellow 
man of science and one knows something of his 
work, reading much perhaps th%t he has published 
and probably having also corresponded with him, 
but now for the first time one meets him face to ‘ 
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face, discusses knotty points to the imm^hse ad- 
vantage of each, often clearing away irtisunder- 
standings and sealing a bond of friendship. This 
was especially the case at Monaco regarding the 
long discussion on nomenclature. 

More than 150 papers "were given by different 
authors, and most of these were given in abstract, 
in many cases being illustrated by lantern or 
kinematograph. Time, however, curtailed many 
authors, and compelled others to have their con- 
tributions held as read. British zoologists were 
on this account deprived of hearing Prof. Ewart 
give an account of the new zoological gardens to 
be opened in July in Edinburgh by the Zoological 
Society of Scotland, which promises to be one of 
the finest, if not the finest, zoological garden in 
Europe. 

Among British contributions was one by Prof. 
Elliot Smith, of Manchester, who gave an 
account of the homologies of the cerebral cortex 
in vertebrates. Prof. J. Arthur Thomson, of Aber- 
deen, gave an important communication on 
Alcyonarians recently collected by H.S.H. 
Prince Albert I. of Monaco, illustrating his 
remarks by a series of finely executed paintings 
which are to form the plates of his monograph. 
Mr. G. P. Mudge, of the London Hospital Medical 
College, gave an interesting communication on 
some problems of hybridisation, whilst Dr. 
Scharff, of Dublin, gave a paper on zoo- 
geography, giving an account of his most recent 
researches in a subject to which he has devoted so 
much attention with such excellent rfesults. Prof. 
Hull, late director of the Geological Survey of 
Ireland, discussed recent discoveries in the 
physical features of the North Atlantic Ocean, as 
confirming the view of the distribution of Euro- 
pean animals by land connection in Tertiary 
times. 

Dr. W. S. Bruce, of Edinburgh, summarised 
the zoological results of the Scotia. He pointed 
out that the leading feature of the Scotia's work 
was her investigations in great depths in high 
southern latitudes by means of trawl and vertical 
plankton net. The percentage of new species 
taken in great depths down to 2645 fathoms was 
very high. Out of about a thousand Scotia species 
described more than 25 per cent, were new to 
science. The zoological researches of the Scottish 
naturalists disproved bipolarity, those species 
which had a bipolar distribution having also uni- 
versal distribution. They tended also to show that 
antarctic fauna was not circumpolar, at least to 
the extent that arctic fauna was, but that it was 
subdivided into regions, which appeared to be 
associated with the south polar “ deeps ” separated 
by those “rises ” which probably indicate former 
connections of Antarctica with thfe more northern 
continental land masses. 

The Indian Museum, Calcuttaj accounted for a 
goodly number of interesting communications. 
Dr. Nelson Annandale gave an important paper 
on the African element in the fresh-water fauna 
of India. He showed there was a strong affinity, 
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extending even to species in some cases, between 
fresh-water sponges, Hydrozoa (Llmnocnida), and 
Polyzoa of India and of tropical Africa. In some 
instances this affinity extended to South America. 
The same phenomenon existed in other groups, 
and indicated former land connection. So far as 
the invertebrates were concerned, there was little 
evidence of any African element in the aquatic 
fauna of the Jordan valley, although many African 
fishes arc found in that district. The difference 
between the African element in the fresh-water 
fauna of India and that in the fresh-water fauna 
of Palestine is probably due to the fact that the 
geographical connection was broken at a compara- 
tively early date in the case of India, and that the 
climate and the composition of the water of the 
Jordan at present differ greatly from those both of 
India and Africa. Captain R, B. Seymour Sewell, 
I.M.S., surgeon-naturalist to the Indian Marine 
Survey, gave a communication on the post- 
larval development of the Copepoda. The collec- 
tions on which these observations were based 
were from three estuarine regions on the coast of 
Burma and Bengal. In their post-larval develop- 
ment the Copepoda follow Brooks’s law, and under 
suitable conditions apparently may be dimorphic 
in both sexes, thus resembling Amphipoda and 
Ostracoda. 

Prof. Roule, of Paris, described a new species 
of abyssal fish, to which very great interest is 
attached, because it was captured by the Prince 
of Monaco in the great depth of 6035 metres, a 
depth in which no fish had previously been caught. 
Prof. V, Dahlgren, of Princeton, gave an account 
of his recent researches in a remarkable polarity 
in the motor nerve cells of the electrical apparatus 
of Tctronarce occidentalis. Prof. Th. Mortensen, 
of Copenhagen, described a new genus and species 
of a sessile Ctenophore, upon which Prof, Ziegler, 
of^ Stuttgart, made some important comments. 
Miss Foot and Miss Strobell, of New York, 
showed the results of crossing three Hemiptera 
species with reference to the inheritance of an 
exclusively male character. Prof. J. Petersen, of 
Copenhagen, gave a paper entitled “Determina- 
tion of the Quantities of Animal Life in the Sea: 
its Communities and their Geographical Value.” 
Prof. C. Wardcll Stiles, of Washington, gave an 
account of the distribution of Nector americanus 
in the United States, its medical and economic 
importance, and the campaign for its eradication. 
This formed one of a series of important papers 
on applied zoology. 

Dr. Jacques Liouville, of Paris, emphasised the 
importance of constructing a faunistic chart of 
the artarctic regions, especially in relation to the 
continental shelf. His suggestion was specially 
supported by Prof. J. Arthur Thomson, who 
thought Dr. Liouville should be thanl^ed for 
taking the initiative in this matter. Mr. Heron- 
Alien and Dr.^ Bruce also supported the sugges- 
tion. Dr. Liouville suggested taking up the 
French section, and Dr. Bruce agreed to take the 
Scottish section, suggesting that others should 
similarly be asked to join, and further that the 
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president of the congress should be asked for his 
patronage, and also be requested to allow the 
publication of the chart to appear in his publica- 
tions. This was afterwards further approved of 
in the general section. 

M. Henri Bourse gave two kinematograph and 
colour photograph lantern demonstrations, illus- 
trating the work of the Prince and his staff on 
board the Prince sse Alice. The series of pictures 
is excellent in every respect, the colour pictures 
of animals being exquisite, and the kinemato- 
graph pictures showing sounding, trawling, fish- 
ing, and whaling operations being most instruc- 
tive. 

The subject of zoological nomenclature played 
a large part in the proceedings. It had^J::een 
feared that there might be a battle royal between 
the advocates and opponents of the law of priority, 

I carried out to the bitter end, but happily pre- 
I liminary discussions of a more or less informal 
kind led to the adoption of a via media. A resolu- 
tion was adopted which empowered the nomencla- 
ture commission to suspend the rules in cases 
where it would cause great confusion to carry 
them out. This power is, however, safeguarded 
by such stringent conditions that there is no fear 
of its being used except in very urgent cases. 
Prof. Brauer opened the discussion on nomencla- 
ture, presenting the well-known views of the 
German Zoological Society, and was fol- 
lowed by the Hon. Walter Rothschild and Dr. 
Hartert, of Tring, M. Oberthur, of Rennes, 
Prof. E. Ziegler, of Stuttgart, Prof. S. W. Willis- 
ton,’of Chicago, Prof. Fauvel, of Angers, ProL 
Th. Mortensen, of Copenhagen, Lord Walsing- 
ham, of the British Museum, Dr. Hoyle, of 
Cardiff, Dr. J. A. Allen, of New York, and Dr. 
Ch. Warden Stiles, of Washington, the secretary 
of the permanent committee. 

In proposing a resolution “That an inter- 
national commission on entomological nomencla- 
I ture be appointed, whose powers and authority 
shall be equal to those of the existing com- 
mission on zoological nomenclature, and who shall 
report their decisions and recommendations 
annually to the Zoological Congress,” Lord Wal- 
singham emphasised that the principal object of 
zoological nomenclature was to give to all zoolo- 
gists the means of acquiring and imparting in- 
formation about the subjects of their studies. The 
aim should be to establish an accepted system 
ensuring simplicity and finality in nomenclature. 
This had to be attained on the basis of the law of 
priority. He supported Dr. Ernst Hartert against 
certain proposals put forward^ by the German 
Zoological Society which, if adopted, wqj^'^be 
fatal to any attempt to obtain uniformity or 
finality in nomenclature. The first principles of the 
law of priority must be adhered to. Let revision 
be gradual, and proceed on well-considered lines, 
subject to the final authority of the International 
Zoological Congress, acting on * the recom- 
mendations of its two equal commission^ 
—that of general zoology and that of ento- 
mology. , 
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The Hon. Walter Rothschild emphasised the 
point that any society or individual proposing* such 
an important change as that proposed by the 
German Zoological Society ought, if they Wanted 
serious consideration at all, to put their meaning 
in absolutely clear and unequivocal language. He 
stated that the time quoted, “ twelve ” years, as 
being sufficient ‘to judge of the need of the 
“ law of priority ** was absurd, ks it would take at 
least two generations for the law in question to 
settle nomenclature in general, and at least one 
generation before we could judge of its effects. 
Mr. Rothschild also stated that a progressive list 
of exceptions to that law, namely, one to be aug- 
mented from congress to congress, would lead to 
utter chaos. He was opposed to any exceptions 
wha4^?^^er, but would be willing to see, in cases 
where confusion was likely to arise, that names 
for a long time employed for one genus or species, 
and which under the rules must be transferred to 
another, should be dropped altogether, and that 
names differing only in one letter from any already 
in use should be treated as inadmissible. He 
was also in favour of using larval names, and 
those founded on a single phase only, being 
used in that sense only, and not under the 
law of priority used for the adult in another 
phase. 

Finally, it was resolved — that plenary power 
is herewith conferred upon the international com- 
mission in zoological nomenclature acting for this 
congress to sus])end the r()gles as applied to any 
given case, where in its judgment the strict appli- 
cation of the regies will clearly result in greater 
confusion than uniformity, provided, however, 
that not less than one year’s notice shall be given 
in any two or more of the following publications, 
namely, Bulletin de la Soci 6 t 6 Zoologique de 
France, Monitor Zoologica, Nature, Science 
(N.Y.), and Zoologischer Anceiger; that a ques- 
tion of the possible suspension of the rdgle as 
applied to such cases is under consideration, 
thereby making it possible for zoologists, parti- 
cularly specialists in the group in question, to 
present arguments for and against the suspension 
under consideration; and provided also that the 
veto of the commission is unanimously in favour 
of suspension if, not less than two-thirds be 
present. The commission is hereby instructed to 
report the facts to the next succeeding inter- 
national congress.— It was also resolved “That 
the congress fully approves of the plan that 
has been inaugurated by the commission of 
conferring with special committees from the 
special groups involved in any given case, 
that it authorises and instructs the com- 
mission to continue and extend their policy.” 
Altogether, the conclusions arrived at appear thor- 
oiighly satisfactory, especially as the plenary 
power of the commission is very adequately safe- 
guarded. 

The invitation of the Government of Hungary 
to hold the congress of 1916 in Budapest was 
accepted, and Prof. Hovarth, of Budapest, was 
elected president, 
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THE INTERNATIONAL CONGRESS OF. 
HISTORICAL studies. 

HE ipembers of the International Qongress of 
Historical Studies have been holding their 
meetings in London, under the presidency of Mr. 
James Bryce, who was, however, unfortunately 
absent throughout the- proceedings. Five years 
ago, the congress held very successful meetings in 
Berlin, and ten years ago. it assembled under 
favourable auspices in Rome. If the London meet- 
ing has attracted less notice in the country of its 
assembling than the two preceding ones, it has 
none the less produced some excellent papers, and it 
must be accounted a real loss to the general public 
that the very faulty organisation of the congress, 
combined with our insular aloofness and the ignor- 
ance of modern languages which is an accepted 
item of English education, has prevented the 
meetings from receiving their due share of atten- 
I tion. 

The congress has covered so large a field of his- 
torical studies that any general survey of its 
deliberations would be impossible in this place. 

It has discussed the philosophy of history and 
the history of historical studies, while other sec- 
tions have met daily to exchange views on Egyp- 
tian, classical, Byzantine, and Oriental history, 
as well as on matters pertaining to military, naval 
and colonial, religious and ecclesiastical, legal ami 
economic, mathematical and scientific, studies. 

The President of the Board of Education (Mr. 

J. Pease) directed attention to the frequent con- 
nection that has existed in England between 
history and politics, citing the names of Claren- 
don, Gibbon, and Macaulay, and, at the present 
time, of Bryce and Trevelyan. The advantages of 
such a connection may perhaps be questioned. 
From it has resulted the habit of treating history 
as a branch of politics rather than of considering 
politics as a department of history. The current 
text-book treatment of the English civil war and 
the American revolution — to give but two in- 
stances — ^has probably suffered much in its accu- 
racy from the fact that the principal English 
historians have been primarily Whig politicians. 
To the popular conception of the politician as the 
sufficient and efficient historian, we may perhaps 
attribute the neglect by successive Governments 
of the marvellous series of records — the admira- 
tion and envy of other European nations, and the 
best material for history — which belong to this 
nation. No one knows better than Prof. C. H. 
Firth, who dealt with the subject of English 
records, how badly kept, how inaccessible, how 
uncalendarcd, arc a great proportion of our 
English public documents. 

It was entirely characteristic of the English 
politician-historian that, at the Oxford dinner. 
Lord Morley of Blackburn should warn his hearers 
against laying too much stress on research in 
diplomatic archives and parish registers, and 
should remind his audience that, fortunately or 
unfortunately, sentiment and prejudice have had 
far more to do with the making of history than 
reason and precedent. 
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The president's address, read in his absence by 
Dr. A. W. Ward, of Peterhouse, contained refer- 
ences to the importance of recent discoveries re- 
j^ardingf thife early Mediterranean civilisations, and 
laid stress on the value of modern critical ethno- 
logy for the correct understanding of the founda- 
tions of present-day movements in Europe; while 
Mr. D. G. Hogarth's paper on Hittites and the 
Hittite civilisation showed that a beginning has 
been made in a||acking an outstanding problem 
bearing on the same subject. Prof. E. Bernheim 
spoke of history as a record of the variation of 
intellectual viewpoint at different epochs of 
time. Prof, von Gierke dealt with the evolution of 
the idea of the right of a numerical majority to 
control the government of a country. Prof. 
Pirenne gave a suggestive account of the stages 
in the growth of capitalism from the twelfth to 
the nineteenth centuries, and described the change 
from mere subsistence industry and husbandry 
to the creation of capitalism as an engine by which 
the advancing intelligence can obtain an increase 
in knowledge, in material resources, and in control 
over the forces of natur<‘. 

In the subsection dev’oted to the exact sciences, 
natural history, and medicine, papers were read 
by Sir Clifford Allbutt on Palissy, Bacon and the 
revival of natural science ; by Prof. Loria on 
mathematics in Great Britain ; by Prof. Silvanus 
Thompson on the history of the compass card; 
by Prof. H. H. Turner on Aristarchus of Samos, 
and by Mr. Rouse Ball on Newton's Principia 
and also on magic; Dr. Norman Moore gave an 
account of the Royal College of Physicians, Prof. 
L. C. Miall illustrated seventeenth-century re- 
search by the life of Peiresc, and Mr. W. C. D. 
Whetham read a paper on the historical method in 
natural science. 

PUBLIC VETERINARY SERVICES. 

A DEPARTMENTAL Committee on the Public 
^ Veterinary Services was appointed last 
August by. Mr. Runciman to inquire into the re- 
quirements pf the public services with regard t(3 
the employment of officers possessing veterinary 
qualifications, and to consider whether any further 
measures can with advantage be adopted for the 
selection and training of students with a view to 
such employment. The committee, the report of 
.which has recently been published (Cd. 6575), con- 
sisted of Sir A. Hopkinson (chairman), Sir T. H. 
Elliott, Sir T. W. Holderncss, Mr. H. J. Read, 
and Major G. F. MacMunn. In October Sir T. \^^ 
Holderness resigned, and Mr. F. C. Drake suc- 
ceeded him. 

In all twenty-one witnesses were examined, to- 
gether with a number of written statements of 
representatives of self-governing Dominions and 
universities who for various reasons were unable 
to attend in person. Evidence was given on be- 
half of the Departments employing veterinary 
officers, viz., the Colonial Office, India Office, 
War Office, and the Board of Agriculture and 1 
Fisheries; also on behalf of the five veterinary col- 
leges, the examining and diploma-granting body 
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(the Royal College of Veterinary SurgeQns)||r and 
various British universities. 

After considering the present syst^ of 
veterinary education, the committee is of o|>inion 
that the standard appears sufficient for the pur- 
poses of private practice, but not for the public 
services, for research and administrative work. 
The army veterinary department has no difficulty 
in finding suitable'' candidates, and, moreover, the 
first two years of the young officer's service are 
devoted to the improvement of his education, and 
to training him for his future work. 

The demand for the other public services of 
veterinary officers has increased, and will almost 
certainly increase still further. Already great 
difficulty has been encountered in procuring suit- 
ably trained men for the posts, alike at honYe,^in 
the Colonies, and in India. The most important 
steps to be taken to improve the quality and 
quantity of candidates are (i) to encourage a 
huger number of young men who have continued 
their general and scientific education beyond 
secondary-school age to enter the veterinary pro- 
fession; (2) to provide for men who have qualified 
as veterinary surgeons increased facilities to ex- 
tend their knowledge, more especially in the direc- 
tion of specialisation in one branch of veterinary 
science ; and (3) to improve the system of notifying 
vacancies. 

With these objects in view the committee re- 
commends that : Students possessing a suitable 
science degree should be exempted from one of 
the four years at present required for veterinary 
qualifications; that twelve scholarships should be 
offered each year of the annual value of 80Z. each, 
tenable at a veterinary college for three years, 
with a view to encourage a number of men who 
have received a good scientific education to enter 
the veterinary profession ; scholarships of an 
annual value of not less than lOoZ. and not ex- 
ceeding 150Z. should be offered each year to enable 
qualified veterinary surgeons to undertake ad- 
vanced study and laboratory work at suitable 
institutions at home or abroad, where special 
facilities for such studies exist. The committee 
further recommends ^tthat increased State aid 
should be given to institutions devoted to veteri- 
nary education, the efficiency of^ which is of great 
importance to the State. It is of opinion that the 
Royal College of Veterinary Surgeons “ is per- 
forming a work of great national importance, and 
that its efforts to maintain a high standard of 
veterinary education in this country are worthy of 
every encouragement." 


NOTES. 

The International Congress of Zoology at Monaco 
and that of Geography at Rome are over, but another 
interesting meeting of representatives of the nations 
took place on April 5, at the Zoological Station, 
Naples. The occasion was the unveiling*^ of a memo- 
rial tablet/ to the illustrious founder of the station, 
Prof. Anton Dohrn. The tablet, in bronze, which has 
been fixed above the fountain on the north side of th^ 
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ceiilral court between the two great laboratories, was 
unveiled by Prof, von Graff, w^o spoke on behalf 
of th<P International Zoological CcSgress, at the meet- 
ing of which at Graz it was decided to erect and 
place within the station a monument to the late Anton 
Dohrn. Von Graff, in his appreciation of Dohrn’s 
work, referred more especially to the international 
character which the station has developed under the 
distinguished direction of its founder. 7'he tablet 
having been unveiled, Prof. Todaro, of Rome, an old 
personal friend of Dohrn *s, spoke on behalf of the 
Accademia dei Lincei and the Italian Department of 
Public Education. Dr. Wcver, Consul-General for 
Germany in Naples, made a speech representing the 
Foreign Office and the Department of Public Educa- 
Berlin. Marchese del Carretto, Mayor of 
Naples, spoke of the advantages enjoyed by the town 
from the aquarium and marine station, and Admiral 
Raggio Ducarne referred to the connection between 
the Italian Navy and the zoological station. Wreaths 
were placed at the base of the monument by the 
speakers mentioned, and by many of the delegates. 
After a speech by Prof. Reinhard Dohrn, son of the 
late Anton Dohrn, and now director of the station, 
the ceremony concluded. 

We regret to sec the announcement of the death, 
on April 14, of Herr Karl Hagenbeck, the owner of 
the famous zoological park at Stellingen. 

The death is announced, at forty-eight years of age, 
of Mr. Percival Spencer, the well-known balloon 
manufacturer and aeronaut, who made many notable 
journeys by balloon, and was closely associated with 
developments of aerial navigation. 

At the annual general meeting of the Selborne 
Society, to*be held in the theatre of the Civil Service 
Commission, Burlington Gardens, W., on Monday 
next, April 21, there will be an exhibition by Mr. 
John Glen of the portrait recently discovered which | 
claims to be that of Gilbert White. ' 

The death is announced of Prof. V. Dwelshauvers- 
Dery, correspondant of the Paris Academy of Sciences, 
in the section of mechanics, and of M. Louis Henry, j 
correspondant in the section of chemistry. Prof. | 
Dwelshauvers-Dery was born at Dinant in 1836, and 
studied engineering at Brussels and Li^ge,. obtaining 
his degree as doctor of physical sciences at the latter 
place in 1861, where he afterwards took charge of 
the course of applied mechanics, and established a 
laboratory. He gave particular attention to the study 
of steam engines. 

, Sir Edward T. Candy, formerly judge of the Bom- 

^bay High Court, whose death at Great Shelford, near 
Carhbridge, on April 13, in his sixty-eighth year, I 
is announced, took an active share in the work of the 
Bombay University, and was Vice-Chancellor for five 
years (iSqy-iqoz). He was chairman of the provi- 
sional committee of the Indian Research Institute now 
establisheci at Bangalore through the munificence of 
the late Mr. J. N. Tata. On his retirement in 1903 
he settled at Great Shelford, and he took a keen in- 
terest in the affairs of Cambridge University. 
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j A PIONEER in telegraph' engineering has been lost 
[ by the death, at the age of eighty-two, of Mr. E. B. 
I Bright, on April 14. From an obitiiaryftotice in the 
j Engineering Supplement of The Times \ve learn that 
with his young brother, afterwards Sir Charles Bright, 
he joined the Electric Telegraph Company in 1847. 
Within a year of entering this new field both became 
inventors. Perhaps the most important of their early 
inventions was the system, devised in February, 1849, 
of testing insulated conductors t# localise faults from 
a distant point, by means of a series of standard re- 
sistance coils of different values, brought into circuit 
successively by turning a connecting handle. In 1851 
Charles left the Electric Company, and shortly after- 
wards became engineer to the British Telegraph Com- 
p.Qiiy, while Edward joined the Magnetic Telegraph 
Company, of which, in 1852, when only* twenty-one 
years old, he became manager. The brothers soon 
found it necessary to devise fre.sh apparatus to com- 
pensate for the inductive discharge resulting from the 
long underground circuits by discharging to earth and 
thus neutralising the recoil currents. From that time 
until the spring of 1854 they carried out a series of 
experiments on the great lengths of subterranean 
wires under their control in order to investigate this 
novel phenomenon. Edward Bright was largely re- 
sponsible for the establishment of telegraphic com- 
munication between the West Indian Islands by some 
5000 miles of submarine cable. He was a member 
of the Institution of Civil Engineers and a member of 
council of the Institution of Electrical Engineers. 

The Royal College of Surgeons has awarded the 
triennial prize, with which is given the John Hunter 
medal, to Dr. W. Blair Bell, of Liverpool, for his 
di.ssertation on the anatomy and physiology of the 
piluitary body. The subject of the prize for the next 
period is “The Human and Comparative Anatomy and 
Physiology of- the Cerebellum.’’ The Jacksonian prize 
for the year 1912 has been awarded to Mr. F. W. 
(ioyder, of Bradford, Yorlcs, for his dissertation on 
the embryology and treatment of cleft palate. The 
subject of the prize for the year 1914 is “The Patho- 
logy, Diagnosis, and Treatment of Trigeminal 
Neuralgia.’’ 

A JOINT session of the Aristotelian Society, the 
British Psychological Society, and the Mind Associa- 
tion will be held in London on June 7 and 8. In 
the afternoon of June 7 there will be a symposium, 
“Are Intensity Differences of Sensation Quantita- 
tive?’’ to which Messrs. C. S. Myers, Dawes Hicks, 
H. J. Watt, and Wm. Brown will contribute. In the 
evening there will be a discussion of a paper by Dr. 
Arthur Robinson on memory. The subject of a sym- ^ 
posium on June 8 will be, “Can There be Anything 
Obscure or Implicit in a Mental State?*’ and Messrs. 
Henry Barker, G. F. Stout, and R. F. A. Hoernie 
will take part. 

Whatever may be the subsequent effect, if any, of 
the removal of the Royal Geographical Society from 
its old centrally situated prernises in Savile Row to 
the “West End,” there can be no question as to the 
enhanced convenience and amenities afforded by the 
new home at Kensington Gore, which the Society 
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Opened on Monday last, after an cntorced sojourn in 
temporary garters at Cromwell Gardens since the 
beginning- of the year. The house, ♦ formerly known 
as Lowthcr Lodge, has proved excellently adaptable 
to its new purpose. The ground floor provides a 
museum and lounge, in addition to two map-rooms 
and a council-room -a change indeed from the condi- 
tions at Savile Row. The accommodation on the first 
floor serves for the‘ library, for various rooms for the 
convenience of fello#s, ami for offices; on the second 
floor is the surveying school, with students* and 
draughtsmen’s rooms, while the roof provides space 
for an observatory for the purposes of the school. 
The Intention is to dispose of a considerable portion 
of the land attached to the house, but sufficient will 
be retained to form a pleasant open space on the south 
side of the building. 

'rHREE evening lectures (the Chadwick Public Lec- 
tures, 1913) on the evolution of epidemics are being 
given by Dr. J. T. C. Nash, at the Royal Society of 
Medicine, i Wimpole Street, W. In his first lec- 
ture Dr. Nash pointed out that, although 

measles is so constantly with us, and smallpox is 
generally so distinctive, and is yet common enough 
in various parts of the world, no causal germ has yet 
been definitely recognised for either disease. Certain 
other specific diseases have been found to be due to 
the life-processes within the blood and tissues of 
higher forms of life than mere bacteria. Malaria is 
an example of such. In pre- vaccination days small- 
pox in Great Britain showed a periodic intensity of 
prevalence every three, four, or five years, but during 
the latter half of the tiineteenth century, since vaccinar 
tion was made compulsory in 1851, only one wide- 
spread epidemic occurred, in 1S71-72, when smallpox 
overran Europe and America ; but it must be remem- 
bered that vaccination was not the only measure in 
force, and compulsory notification, disinfection, isola- j 
tion, “ following up ” of contacts throughout the in- | 
cubation of the disease, all assisted in limiting the I 
spread of infection and widening out the inter- j 
epidemic periods. In commenting upon the second | 
Chadwick Lecture, delivered on Monday last, Sir , 
Richard Douglas Powell, who presided, said that Dr. i 
Nash’s arguments were of great importance in lead- | 
ing to a salutary speculation on the true character | 
and possible removability of endemic, as well as [ 
epidemic diseases. May it not be that the bovine, | 
avian, and human forms of tubercular diseases are j 
distinct only from the fact that for man> generations i 
the micro-organisms have been cultivated in the special | 
environments of beasts, birds, and mankind, and that | 
the root-ancestor of all was a fungus dwelling in the | 
earth and ever ready to spread into animal soil? Dr. ' 
Nash’s lectures should do much to lead students of 
the etiology of tuberculosis to look back into long- 
forgotten factors, such as that of soil, which were 
discussed by Buchanan and other men of medicine in | 
his (Sir Douglas Powell’s) early years. The next lec- 
ture will be given on Monday next, April 21, when 
Sir William J. Collins will preside. 

In June Dr. F. W. Mott, F.R.S., will give a course 
of Chadwick Public Lectures at the Royal Society 
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of Arts, under the title of Nature ana Nurture in 
Mental Development.” Among the lectures in con- 
templation for the provincial cities are those on the 
public milk supply-some criticisms and suggestions 
from the public health point of view, by Prof. Henry 
R. Kenwood, at Cardiff; on water supply, with exhaus- 
tive consideration of sources, collecting works, con- 
veyance, and distribution, by Mr. E. P. Hill, at 
Birmingham; and on infant welfare, by Prof. ♦Karl 
Pearson, F.R.S., at the School of Economics, May 16, 
23, and 30, Glasgow, Bristol, and other cities of the 
kingdom will also be provided with Chadwick Public 
Lectures during the year. All the lectures will be 
free and open to the public, but wdll be of a character • 
to attract post-graduate and advanced students of 
engineering, medicine, and other cognate scienoes. 
The secretary to the trust, to whom all communica- 
tions should bo addressed, is Mrs. Aubrey Richardson, 

8 Dartmouth Street, Westminster. 

Thk FAtgenics Record Ofilcc, which was established 
at Cold Spring Harbor, Long Islaxid, in October, 
1910, by i\Us- IL H. Harriman, with the additional 
' assistance of Mr. John D. Rockefeller and others, has 
^ recently entered upon a new stage of its development. 

A board of .scientific directors has been organised, 

. comprising Dr. Alexander Graham Bell, chairman; 

I Dr. William H. Welch, professor of pathology, Johns 
j Hopkins Hospital, vice-chairman ; Prof. Irving Fisher, 

I Yale University; Prof. Lewellys Barker, of Johns 
■ Hopkins Hospital; Prof. E. E. Southard, of Harvard 
! liniversily, and director of the Psychopathic Hospital, 

I Bo.ston; and Dr. C. B. Davenport, secretary of the 
1 board and resident director. The board met at Cold 
j Spring Harbor on March 21, and organised its work. 
The aim of the Eugenics Record Office jvas defined 
to be as follows : — (i) To promote researches in 
I eugenics that shall be of utility to the human race. 
I’his part of the programme includes the study of 
America’s most effV^ctive blood lines and the methods 
of securing the preponderance and relative increase 
of the best strains; the study of the origin of and 
the best methods of restricting the strains that pro- 
duce the defective and delinquent clas.ses of the com- 
munity; the study of the method of inheritance of 
particular traits; the study of the consequences of the 
marriages of close kin ; the study of miscegenation 
in the United States; the study, both in that country 
and abroad, of the family histories of permanent 
immigrants. (2) To publish the results of these re- 
searches. (3) To provide a fireproof building for the 
preservation of eugcnical records, including genea- 
logical works and town histories. (4) To provide an 
admini.sirative .office and staff to carry out the work. " 

In the third part of his useful periodical, FiWa- 
karma, Mr. Ananda K. Coomaraswamy gives a further 
selection of examples of Indian sculpture. The pro- 
.sent instalment is devoted to specimens from Java, 
Cambodia, and Ceylon, all of which betray Hindu 
influence, while two fine examples from Sarndth, near 
Benares, and from Nepal arc excellent illustrations 
of the local art. The photographs arc now more 
artistically reproduced than in the first number of the 



NATURE 


169 


April 17, 1913] 

serifes^ and the collection will be of interest to artists 
and students of the religions of the East. 

We recently deplored the lack of encouragement 
and support received by the Royal Anthopological 
Institute of Great Britain and Ireland from the State 
and the public of this country. When we turn to 
America the case is very different. From the forty- 
sixth report of the Peabody Museum of American 
Archaeology and Ethnology, connected with the Har- 
vard University, wc learn that steps are being taken 
to complete the museum buildings according to the 
original plans prepared fifty-three years ago by Louis 
Agassiz. The plans provide for the addition of five 
exhibition halls, each loo by 60 ft., a stack-room for 
&he library, several workrooms and offices, a photo- 
gi^hic room, a lift, and other conveniences. These 
important extensions are needed to supply accom- 
modation for the vast collections of material which 
are being collected by parties of explorers at work ^ 
all parts of the country, under the guidance of the 
museum authorities, and the large donations presented 
to the institution by members of the public. 

In Man for April Mr. T. C. Hodson discusses the 
question of seasonal marriages in India. During last 
February the Kadva Kanbis of Gujarat celebrated, 
after an interval of some ten years, the weddings of 
all the marriageable youths and girls in the tribe. 
A similar custom prevails among a group of the 
Madras Chettis, and among some Karens in Burma 
it is only when an official visits their country and 
orders a wedding to take place that the ceremony is 
performed. This custom may be an extension of the 
human pairing season which has been discussed by 
Prof. Westermarck. At present, among the Kanbis, 
it seems to be the result of a system of hypergamy 
— the desire to marry a girl in a grade higher than 
her own — which results in a scarcity of bridegrooms 
and increase of the bridegroom price. But it may 
have originated in some belief connected with astro- 
logy, or some tribal custom the cause of which is 
now obscure. 

The Journal of Genetics for February (vol, ii., No. 4) 
contains three papers, two of which are more 
of the nature of general reviews and discussions than 
records of original observation. Dr. A. H. Trow dis- 
cusses “ Forms of Reduplication ” — the phenomena 
more generally known as gametic coupling and repul- 
sion. He points out that if there are factors A, B, 
C, in which there is coupling between A and B and 
between A and C, then there will of necessity be 
secondary coupling between B and C. He works out 
formulae for the “ secondary reduplicatign “ and com- 
/^2wes them with actual cases already recorded. Mr. 
Clifford Dobell reviews the present knowledge of 
mutation in bacteria, devoting the greater part of his 
paper to physiological mutations, Lc. inherited 
changes in the power of producing ferments or pig- 
ments. He shows that such mutations have been 
frequently described, that many of them are appar- 
ently spontaneous, but that in some cases at least they 
are due to change of environment, and that in this 
case they are not rarely adaptive. Mr. K. Toyama 
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gives a detailed, account of the inheritance of egg- 
characters in the. silkw'orm (Bonibyx inpri)» There 
are a number of definite characters (^hape, . colour, 
&c.) in various breeds, and his, most ‘important result 
is that the majority of these characters, even when 
I they depend upon the embryo and not upon the shell, 
arc determined by thiT constitution of the female 
^ parent, and not by that of the embryo: For example, 
a female of a breed haying eggs with the recessive 
character, mated with a male of a breed having eggs 
with the dominant character, produces eggs of^ the 
recessive character, but the females reared from these 
eggs, however mated, lay eggs with the dominant 
character. 

“Dominancy in Nature ’’ is the title of the presiden- 
tial address (of which we have been favoured with a 
copy) delivered by Mr. J. W. Taylor at the annual 
meeting of the Yorkshire Naturalists’ Union, held on 
December 14, 1912. The author holds the view that 
western and central Europe was the birthplace, or 
dispersal centre, of nearly all groups of animals. 

' Tn an account of the manner in which bees collect 
pollen, published as Bulletin No. 12 1 of the Entomo- 
logical Bureau of the U.S. Department of Agriculture, 
the author. Dr. D. B. Casteel, states that the articles 
published by Mr. F. W. L. Sladen in 191 1, 1912 (one 
of which appeared in our own columns, February 29, 
1912, p. 5S6), afforded the first true explanation of the 
function, and that his own observations have confirmed 
the accuracy of Mr. Sladen’s work. “Polleni” he 
writes, “may be collected by the worker upon its 
mouth-parts, upon the brushes of its legs, and upon 
the hairy surface of its body. When the bee collects 
fi om small flowers, or when the supply is not 
abuiKjant, the mouth-parts are chiefly instrumental in 
obtaining the pollen. The specialised leg-brushes of 
the worker are used to assemble the pollen, collecting 
it from the body-parts, to which it first adheres, and 
transporting it to the pollen-baskets, or corbiculae, of 
the hind-legs. In this manipulation the fore-legs 
gather pollen from the mouth-parts and head; the 
middle-legs from the fore-legs and from the thorax; 
the hind-legs from the middle-legs and from the 
abdomen. . . . A little pollen is loaded directly from 
the middle-legs into the baskets when these legs are 
used to put down the pollen-masses.” 

IiS the March number of The American Naturalist 
Prof. Kellogg, of Stanford University, reviews the 
results of his laborious investigations into the geo- 
graphical and “host” distribution of the external 
parasitic insects commonly known as bird-lice (Mallo- 
phaga). Despite their popular name, nearly 100 out 
of the 1500 known species are parasitic on mammals, 
although none of thosj infesting mammals visits 
birds, or vice versd. Indeed, with a few exceptions 
in a couple of genera, the mammal-infesting species 
belong to families distinct from those parasitic on 
birds; the members of the former group, in adaptation 
to a life spent among fur instead of feathers, having 
discarded one of the two terminal claws of the limbs. 
After referring to the fact that the various .species of 
these parasites are to a great extent restricted to 
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particular specit-s or groups of kindred species of 
hosts, the author directs attention to the remarkable 
fact that certain kinds of these lice are to be found 
on hosts completely sundered from one another by 
geographical barriers. The European and the 
American avocets have, for example, two species in 
common^ while the Old World and New World bit- 
terns have one. To explain this the author suggests 
that the parasitic species has been handed down prac- 
tically unchanged to its present hosts from their 
comihon ancestor, and consequently that the species 
of bird-lice arc much older than the birds they infest. 

Tn a report on wheat experiments in the United 
Provinces (Bull. 32, 1912, Agricultural Research In- 
stitute, Pusa), Mr. H. Martin Leake and Ram Prasad 
direct attention to the high yields often obtained. 
Whereas the average outturn ot grain per acre for the 
Fatehpur area is given as 1250 lb. for irrigated, and 
600 lb. for non-irrigated land, yields of 1700 to 
2000 lb. were often obtained in these experiments, 
whilst a yield of 2200 to 2400 lb. may be expected 
under favourable conditions. These relatively high 
returns arc not attributable to the use of manures 
or to rich soil, but are probably due to the adoption 
of hot-weather cultivation. Actual experiments show | 
the value of this practice and indicate it to be cumula- 
tive in effect. 

An interesting account of experiments on the utilisa- 
tion of pasteurised milk for Cheddar cheese-making 
has been published by Messrs. J. . L. Sammis and 
A. T. Bruhn (Research Bulletin 27, Univ. Wisconsin 
Agric, Exp. Stat.). In practice, the processes of 
cheese-making have been subject to daily variation 
on account of qualitative and quantitative differences 
in the initial bacterial flora of the milk, and the 
resulting product has varied accordingly. The above 
investigators have now devised a method by means of 
which these initial differences are eliminated. The 
milk is first pasteurised at 160® to 165® F., whereby 
about qq per cent, of the bacteria are killed; the 
reaction of the milk is then corrected, by the addition 
of hydrochloric acid, to 0 25 per cent, acidity (stated 
as lactic acid); a pure culture of lactic acid bacteria 
is added, and all subsequent processes can be carried 
out according to a time schedule. It is also claimed 
that the quality of the product is more uniform than 
that of cheese produced by the ordinary method ; the 
cheese may be safely stored at high temperatures ; the 
losses of fat are lower, and the average yield is higher 
than under ordinary conditions. In addition to pro- 
viding a means of destroying pathogenic organisms 
contained in the milk, the method may prove of value 
in connection with research on the processes of cheese- 
ripening. 

# * 

An article by Mr. N. Mori, on the formation of 

“tree-frost” in northern Japan, appears in the 
February issue of the Journal of the Meteorological 
Society of Japan. The author di.stinguishes this from 
hoar-frost, which is formed at or about freezing-point, 
observing that “ tree-frost ” — which appears on various 
objects, but principally upon the branches of trees — 
follows on early morning mist and a temperature of 
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from to 30^ below freezing-point. In appearance 
“tree-frost” is quite different from hd^r-frost, re- 
sembling white blooms. The author regards the 
phenomenon as due to the direct freezing on to the 
tree-branches of the minute watery particles of mist 
formed at a temperature below freezing-point. Mr. R. 
Hirano, of the Tadotsu Meteorological Station, has an 
article on shigtire, or drizzling rain, in which he seeks 
to draw scientific deduction's from references to the 
subject ill Japanese poetry ranging over a period of 
more than a thousand years. Among other matters 
of interest is an account, by Baron Yoshida, of a 
cloud pillar observed in Kaga province, on the Japan 
Sea coast, on the afternoon of December 25, 1912H 
Snow had been falling and covered the ground to a 
depth of 4 or 5 in., but had ceased, and the sky 
clear, with the exception of some cumulo-stratus 
clouds. Among them a curious ash-white cloud made 
its appearance, and from this suddenly was seen to 
rise a whirling column, which moved off in a northerly 
direction. A smaller column was formed in its rear 
and followed it at an equal distance. Both columns 
vanished in about eight minutes, the smaller being 
the first to disappear. 

In the issue of Nature for July 28, 1910 (vol. Ixxxiv., 
p. 1 18), attention was directed to the method of treat- 
ing storage cells seriously reduced in capacity by 
sulphating, which had been used with great success 
by Mr. J. O. Hamilton, of the Kansas State College. 
At a recent meeting of the American Electrochemical 
Society, Messrs. C. W. Bennett and D. S. Cole, of 
the electrical engineering department of Cornell Uni- 
versity,* described the results of applying a similar 
method to the college battery of fifty-two cells, which, 
owing to sulphating, had a capacity of only 30 instead 
of its rated capacity of 60 ampere hours. The acid 
was removed from the cells and replaced by a 10 . er 
cent, solution of pure sodium sulphate. The battery 
was then charged for 53 hours, and the plates 
removed, washed, and replaced in their proper acid. 
I'he capacity was found to be increased to 58 ampere 
hours, and the total cost of the treatment worked out 
at lod, per cell. An abstract of Messrs. Bennett and 
Cole’s communication will be found in The Electrician 
for March 28. 

The Journal of the Franklin Institi : .* for March 
contains an article by Mr. H. T. Herr, of the Westing- 
house Machine Company, on recent developments in 
steam turbines. This article gives an excellent 
account, with drawings, of the present turbine prac- 
tice of the Westinghouse Company. The author 
states that scarcely any turbine of anybody’s make 
ever gave trouble due to blades breaking or coming 
out because of centrifugal force. Breakages ar^i^ 
accounted for by vibrations, and until lashing of the 
longer blades was resorted to, breaking was caused 
by individual vibration. The lashing, or shrouding, 
must not be continuous, as provision for unequal ex- 
pansion due to heating must be taken account of; 
hence, all lashed blades must be arran|^ed in seg- 
ments not exceeding 2 ft. for large diameters. These 
segments may vibrate as a whole, but the lashing 
has the effect of increasing the frequency and 
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diminishii^g the amplitude of the vibrations. Lashing 
or shrouc&g is therefore a palliative against vibra- 
tion, and^flot a cure. It is the practice of the West- 
inghouse firm to lash all reaction blades above i in. 
in length, and very long blades may have three or 
four rows of lashing wire. 

As is well known, ^ir in excess of that which is 
required to ensure complete combustion of the fuel 
under a boiler carries away heat wastefully to the 
chimney, and the boiler and its flues are less efficient 
in absorbing the heat which has been produced. 
Engineers, therefore, test flue gases for carbonic acid, 
as an unduly small proportion of this corresponds to 
unnecessary excess of air. This is generally done by 
. ascertaining the reduction in volume of the flue gas 
' -af^i^r treatment with a solution of caustic soda. These 
wot chemical methods, of course, work well enough, 
but the lower-grade type of engineer does not take 
kindly to them. The Underfeed Stoker Co., Ltd., of 
Coventry House, South Place, E.C., however, has put 
on the market, at a cost of five guineas, an extremely 
neat pocket apparatus, called the COo thermoscope, in 
which no liquids are used. A measured charge of 
the gas is passed through a charge of powdered 
caustic soda contained in a copper cap looking like 
a detonator, but sealed at both ends. The ends are 
first pricked and then the cartridge is placed within 
the hollow bulb of a mercurial thermometer contained 
within the instrument. The zero of a sliding scale 
is then set to the mercury indc.x and the piston of the 
instrunjent is pushed home so as to drive the gas 
through the cartridge of caustic soda. This heats up 
the cartridge, and the thermometer, acting a calori- 
meter, shows directly on the scale the proportion of 
CO;, present. Provision is made for eliminating the 
effect of temperature on the volume of the gas taken. 
As in the wet process, SO^ counts as CO^, but in 
this case in a higher degree in consequence of the 
greater heat of combination. 

OUR ASTRONOMICAL COLUMN. 

The Question of Radium in the Chromosphere, — 
Bulletin No. 27 of thib Kodaikanal Observatory con- 
tains an important statement by Mr. Evershed re- 
garding the recent communications concerning the 
presence of radium and the elements of the inactive 
group in the chromosphere. One of the recent com- 
munications concerned a comparison made by Mr. 
Dyson of the lines of radium and the emanation with 
the bright lines in the chromospheric spectrum as 
observed at eclipses; this comparison indicated many 
apparent coincidences of wave-length, and he sug- 
gested that these elements may be revealed by their 
emission lines, although not by their absorption lines, 
as is the case of helium. In the first part of the 
paper Evershed deals with the comparison of the 
chromospheric lines with those of radium and the 
emanation. He employs for the chromosphere the 
spectra he obtained during the eclipse of 1900 for the 
ultra-violet region of the spectrum' and the spectra 
(glass positives from the original) secured by Dr. 
Mitchell at the eclipse of 1905 ; these latter are, as he 
states, “the finest that have ever been obtained in 
the less refrangible region.” In the second portion 
he devotes his inquiry to the question of the presence 
of neon or argon in the chromosphere, using the 
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wave-lengths of the chromospheric lines ^as obtained 
by himself, Lockycr, and Dyson, and discusses the 
spectra thoroughly. 

The result of his inquiry, to use his own words, 
is to show “that with the best eclipse material now 
available and the most recent measurements of the 
lines of the elements in question, the evidence is of a 
distinctly negative character as regards radium and 
the emanation, as well as Tieon and argon, and the 
probability is that not one of these elements can be 
recognised in the sun by a study of the emission 
spectrum of the chromosphere any more than by a 
comparison with the solar absorption spectrum.^’ He 
further states that he has also examined the spectra 
of krypton^ and zenon, and also finds no evidence for 
their presence in the chromosphere. 

Dedication of tHB New Allegheny Observatory, 
— The corner-stone of the new buildings for tl^is ob- 
servatory was laid by Mr. John A. Brashear on 
October 20, 1900. The director at that time was Prof. 
F. L. O. Wadsworth. The work of building and 
transference has been completed, and the observatory 
dedicated with religious solemnity and handed over 
to the trustees of the University of Pittsburgh. We 
have lately received (Misc. Sci. Papers, Alleg. Obs., 
N.S., vol. ii., No. 2) an account of the dedicatory 
exercises and presentation which took place on August 
18 of last year, and were referred to in Nature of 
September 19, 1912 (vol. xc., p. 89). It is a pity that 
such stimulating scenes do not mark the history of 
astronomy in England. The various speeches are 
given in full, and in an appendix is given the speech 
made when the corner-stone was laid. Happily, Mr. 
John Brashear, to whose personal endeavours the new 
observatory owes so much, has lived to see crowned 
the works he then put in progress. 

General Index to the Memoirs of the Society of 
Italian Spectroscopists. — ^The fortieth anniversary of 
the above society and the completion of forty volumes 
(1872-1911) of the memoirs have been celebrated in a 
manner “modesta ed utile” by the preparation and 
publication of an Indice Genet ale delle Memorie, The 
index is made “per Autori e per Materia.” The 
latter part is not an alphabetical list of titles juggled 
on the change-ringing system adopted in some cata- 
logues, but consists of a number of natural divisions 
of the subject forming heads of lists of p^ers 
arranged chronologically under author’s names. I^of. 
A. Ricco is responsible for the grouping. Other 
members of the staff of the Astrophysical Observatory 
of Catania have assisted. 


NATIONAL ASPECTS OF EDUCATION 

CEVERAL notable utterances relating to our 
^ national scheme of education have recently bfeen 
made by Lord Haldane and other members of the 
Government. Apparently the intention of the Govern- 
ment is to introduce a measure which will organise 
our educational institutions and forces on a national 
basis, and in the spirit worthy of a great modern 
State. Among the developments adumbrated are the 
raising of the leaving age of compulsory attendance 
at primary schools, thj^ abolition of the “half-time” 
system, compulsory attendance at continuation schools, 
the correlation of primary aad secondary schools, im- 
provement of the status of teachers, increased number 
of provincial universities and of facilities for enter- 
ing them. 

The developnient of national education along such 
lines as these signifies a substantial increase of 
expenditure; and as the contributions from rates for 
educational purposes have reached breaking-point in 
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most districts, the main part of the increased burden 
will have to be borne by the State. Since 1870, the 
proportion of the cost of education borne by the rates, 
in comparison with that contributed from national 
sources, has ^rown very t onsiderably ; and a readjust- 
ment of the load is imperative. Lord Crewe referred 
to this disproportion in the coLi]:;<>e of a speech at 0. 
dinner ^iven to Lord Haldane bV the Eighty Club on 
April 4, and h<? remarked We cannot coordinate 
our system without incurring a heavy cost, and the 
question the Government will have to j)ut is : Is file 
country pr(‘pared, when it has seen our proposals, to 
say that th(i benefits which those proposals offer 
justify a further expenditure, which cannot be small, 
upon national education.” Lord Haldane has also 
acknowledged (in his speech at Manchester in January 
last) that “One thing is quite certain — what is about 
to be done for the coming generation must not bo 
done at the expense of the ratepayer.” In various 
• speeches since the opening of the campaign at Man- 
(‘.bester he has referred to the national responsibility 
for ithc development of our educational resources, .and 
the I’lational advantages which will accrue from it. 
Spealci'ing at a joint meeting of secondary-school and 
technic. al teachers at the University of London on 
March 2‘>), he said:— ‘‘The expenditure on education 
is productive expenditure, which we arc justified in 
making a H^acriffc(‘ to incur with the certainty that 
we shall gety it back with compound interest.” 

It is refresh I* fi ) find our Ministers accepting the 
principle that increaVsed provision for education must 
come from the State, i and that the nation will benefit 
by the additional cxpVaiditure. Not many years .ago 
Lord Haldane, in an) introduction to Sir Norman 
Lockver’s* collection oft' addresses on ” Education and 
National Progress ” . \ Tpob), suggested that the pri- 
vate donor should be/? eiu ouraged, but that the motto 
of the Chancellor of/ the Exchequi'r as regards tixpiai- 
diture upon matters' connected with higher educ.ation 
and research shoul d be Fesihui lente, ‘‘ T do not 1 
mean,** he wrote, ‘‘ that the Govornmont ought not 
to sp('nd public money generously upon the universi- 
ties. I mean that * it should not be spent unless and 
until a case for tho necessity of such expenditure has 
been clearly made lout.’* 

We may be i)(’rn\utted to conclude from his recent 
utterances that Loni Haldane is now of the opinion 
that a case has been made out for increased national 
provision for qur educational forces. He knows as 
well as anyone tha( the great advances being made in 
education in other countries constitute ;i formidable | 
menace to ourselves, .and that the State can wait no | 
longer for like flevelopmcnts if it desires to maintain 
a leading positron among progressive peoples. What 
Lord Haldane iuul other members of the Government 
have been saying recently as to the responsibility of 
the Stale for educational progress has not only been 
said in New South Wales, but put into practice by 
the Labour Government now in power. The official 
pronouncement of the New South W.alcs Government 
upon education may appropriately be quoted here; it j 
reads : — | 

“The present Government, recognising that 
economic reforms are of little value without incre.ased 
educational facilities, attaches supreme importance to 
educational reforms. ‘ A man might have access to ' 
land, facilities of travel, industrial energy, credit, 
economic security, and Justice, and vet true equality 
of opportunity might be lacking. The society where ] 
all these liberties h.ave been won might be sunk in ! 
the stagnation of conservatism, and might even breed | 
new forms of inequality and tyranny.* Every im- 
provement in economic conditions should be accom- 
panied by an effort to raise the standard of intelli- 
gence, and this will only be achieved by the State 
NO. 2268, VOT.. qt] 


recognising its ever-increasipg responsibility to pro- 
vide increased educational facilities.” 

The article by Prof. H. S..Carslaw in Nature of 
April 3 shows how the policy outlined in this maiii- 
festo has now been carried out in New South Wales ; 
and the reforms there instituted are much the same 
as those urgently needed in the mother-country.- To 
attempt to describe in 'detaH the many directions 
in which our educational systeip requires organisation, 
improvement, and extension would take the present 
article beyond reasonable limits, but reference may 
be made to a few matters mentioned in recent 
speeches. 

Much has been said of the work of the elementary 
school in relation to after-life. The great difficulty 
lu‘rt; is to' know what the life after school is to be. 
More than 40 per cent, of the boys leaving London 
schools go into irregular employment; not so much. 
perhaps on account of any want of fitness to ler*'»*n^a 
trade as because of the ease with which such “blind- 
alley” occupation can be found, and the relatively 
higher wages which can be obtained. It is not the 
province of the elementary school to prepare for any 
particular occupation, but so f.ar as possible to guide 
the child to .appreciate what is best in life, to train his 
hand and eye to work together, and to make him trust- 
worthy, alert, and adaptable in whatever calling he 
may be placed. There should certainly be more 
ni.anual work in schools, but its aims and methods 
should be educational and not technical. "J'o attempt 
specialisation in an ordinary school, from which the 
boys leave to enter fifty or more different occupations, 

I would le.ad to hopeless confusion. Manual dexterity 
can be trained in schools at an age when it is most 
easily acquired without attempting to teach the pro- 
cesses of particular occupations. The effect of giving 
more time and attention to work of this practical 
nature would perh.aps be to increase the dignity of 
manual labour, and to lead ambition into industrial 
r.ather than clerical directions. 

In rural districts the difficulty in making the 
elementary-school curriculum less bookish is the 
teacher, who frequently has no special aptitude for the 
work, and has rarely received a special training. So 
long as there is no inducement for teachers to qualify 
themselves for work in rural schools, no improvement 
can be anticipated. At present the r.ate of pa}^ is 
lower than in town schools and the opportunities of 
advancement arc fewer ; so that young teachers natur- 
ally object to become earmarked for country schools. 
Exceptional qualifications are demanded without any 
inducement being offered to teachers to obtain them, 
'i'he t<‘acher in a rural school is expected to haveHhe 
spirit of a naturalist, the manual dexterity of an 
artisan, the c.xperience of a horticulturist, and the 
culture of a university graduate, and for these admir- 
able qualities he will receive the pay of a second-rate 
clerk. It is unreasonable to expect that many men 
.and women possessing such attributes will have no 
higher ambition than that of teaching in country 
schools. 

One of thq reforms contemplated by the Government 
is the raising ,of the age below which attendance at 
school is compulsory, and the abolition of the “half-^ 
time” system. At present, a child can leave school 
immediately it reaches the age of fourteen years, irre- 
spective of the standard in which it may be at that 
time. About 10 per cent, of the children in public 
elementary schools leave each year, and they are 
usually in Standard VL, so they have had the full 
opportunities of whatever education the schools are 
giving. Partial exemption from school in order to 
go to work during certain hours of the day can be 
obtained at the age of twelve by obtaining an attend- 
ance certificate, or at eleven in agricultural districts 
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if the standard of exemption fixed by the local educa- 
tion authority has been passed. This is the “half- 
time” system, and in the year 1910-11 the number 
of children who took advantage of it was 71,475. 
80 per cent, of whom belong to the districts of 
Lancashire and Yorkshire engaged in textile indus- 
tries. The total number of pupils in attendance at 
public elementary schools of England in the year 
1910-11 was nearly 5,000,000, so that the “half- 
timers” forni only about per cent, of the children 
under instruction, and since the year 1907-8 the num- 
ber has been continually decreasing. 

Little can be said in favour of the “ half-time ” 
system from the point of view of the child’s physical, 
mental, and moral development, all of . which are 
sacrificed by it to the interests of some parents and 
employers. The facts described in the work on “ Con- 
V jtii)f:ation Schools in England and Elsewhere,” edited 
'^y Dr. M. E. Sadler, provide an unanswerable indict- 
inent of the system by which child-labour is exploited 
because it is cheap and the educational discipline of 
school is minimised at a period when it is most needed. 

Several attempts have been made to abolish the 
half-time system, the most recent being the Education 
(School Attendance) Bill, which was introduced in the 
House of Commons last year, and was afterwards 
sacrificed. The Bill provided that no child under the 
age of thirteen should be allowed to leave a public 
elementary school, and that a child should only be 
allowed to leave school before the age of fourteen 
for the purpose of entering into some beneficial em- 
ployment. It was left to the local education authority 
to decide whether the conditions of the proposed em- 
ployment were suitable to the child, and whether it 
was likely to lead to permanent employment and to 
afford useful training. 

It may be possible to find arguments in favour of 
permitting a child to leave school relatively early in 
order to enter employment which will msfl^e him a 
skilled workman, but no amount of special pleading 
will Drove that a child of twelve is benefited by work- 
ing six hours in a mill each day and attending school 
for two ^ and a half hours as well. When the school 
curriculum is of a more practical character than it 
is at present — and many education authorities are 
making it so — it will not be reasonable to urge, as Sir 
William Anson did last year, that the mechanical 
drudgery of the mill-room is more valuable for after- 
life than instruction in educationally-graded courses of 
manual work and housecraft. 

The gredt majority of children who leave the 
elementary schools receive no further school training. 
The following table, based upon the statistics pre- 
pared for the Board of Education by the Continuation 
Schools Committee which was appointed in 1907, 
gives some indication of the numbers of adolescents 1 
receiving no regular education : — | 


Boys and Girls {England and Wales), 1906-7. 


Age 

12 

13 

14 

15 

16 

17 


Population 

687.300 

690.300 
691,000 
682,100 
649,200 
664,900 


Not at «•( hool (either day 
or evening) 


No. 

14,424. 

1SS.871 

442.950 

523.383 

532.016 

557.632 


Per cent. 
2-10 
22-58 
64-10 

7673 

8 1-95 

86-87 


It is a common complaint that what is learnt in 
school is soon forgotten in after-life. This is true 
of most subjects and of most children; and the loss 
of the knowledge is usually the result of disuse. The 
above table shows that a very small proportion of 
children from elementary schools continue their educa- 
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tion by attendance at cbntinuation schools, the result 
being that in most cases they are unable after a 
couple of years to perform the simplest arithmetical 
calculation or show evidence of having received in- 
struction in any ordinary subjects other than reading 
and writing. This is a bad beginning for after-life, 
and the nation will benefit by any measure which 
will bring pressure tol)ear upon parents and employers 
to ensure attendance at continuation schools. In 
, Germany, twenty-seven States have adopted the com- 
j pulsory continuation-school system, which imposes the 
I statutory obligation on all employers of labour to give 
I their employees under eighteen years of age such leave 
of absence from work for the purpose of attending 
the schools as the local authorities may prescribe. It 
is time that similar measures were adopted in our 
own country. The years of youth and adolescence, 
when supervision, discipline, and guidance are 
particularly needed, are at present left ifhguarded 
by the State. It is true that we have in the 
I three-quarters of a million students who attend even- 
' ing and similar schools an army of voltintary students 
of which any nation may be proud, but nearly one- 
fifth of these students fail to complete the small mini- 
mum of attendances (from thirty to sixty hours) 

I n‘quired to enable grants to be claimed towards their 
I instruction, and most of the remainder only receive 
very elementary instruction, comparable perhaps with 
the work of continuation and trade schools in Ger- 
many, but forming no satisfactory substitute for the 
highly developed system of secondary and technical 
education in that country. 

We do not suggest that the education system of 
Germany is adapted to the needs of our own country 
and people, but we do believe that u9,|:il a national 
system of our educational institutions has been formu- 
lated comparable with that of our chief competitor, 
it will not be possible to inspire confidence in the 
expenditure of large sums of public money on educa- 
tion. Wc go to Germany for our illustrations because 
there the result of organisation by the State has been 
to raise education out of the slough of commercialism 
and make the people appreciate its advantages to the 
nation and the individual. If comparison with* Ger- 
many is permissible in the case of armaments, it is 
much more so in connection with education, in which 
we ask, not for two schools to one, but an approach 
to equality. 

In true secondary schools, high-grade technical in- 
stitutions, and advanced university students lie our 
weaknesses as compared with Germany. There are 
nearly 1000 recognised by the Board of Education 
as efficient secondary schools in England and 
Wales, and they are attended by about 170,000 
boys and girls, three-fifths of whom are from public 
clemenlary schools. Three-quarters of these pupils 
are, however, under fifteen years of age, and if pupils 
under twelve years of age be left out of consideration 
the average length of the secondary-school life is less 
than three years. Germany has in its secondary 
schools more than twice as many pupils as are in 
our State-aided secondary schools, and all taking 
courses lasting six or nine years, leading to definite 
goals and linked up closely to the public life. The 
leaving certificate obtained after passing through a 
nine-years’ course qualifies for entrance into any Ger- 
man university, and to any of the learned professions. 
We have no such general certificate foV the pupils of 
our secondary schools, and the standard of the certifi- 
cate could not be passed successfully by the majority 
of the students in our universities, while to apply it 
to the product of our schools at present would be 
impossible. 

With few exceptions, our technical institutions also 
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will not bear comparison with the technical high schools 
of Germany, either as regards nhmber of students 
or nature of the instruction. The total number of day 
technical students in English polytechnics, technical 
schools, and colleges, and in universities and univer- 
sity colleges recognised as technical institutions by 
the Board of Education, is about 4000; and 
less than one-fifth have passed a university matricula- 
tion examination or its equivalent upon entrance. Less 
than 2000 day students are taking full courses 
of instruction in technical institutions in England and 
Wales, though this number includes students of tech- 
nology in several provincial universities or university 
colleges. The technical high schools of Germany and 
Zurich have together more than six times as many day 
students taking full four-year courses, after having 
completed a full secondary-school course and obtained 
the leaving certificate. If the same standard were re- 
quired for entrance to our technical institutions, most 
of them would cease to exist. 

Our position as regards university students is 
i qually unsatisfactory when compared with that of 
Germany. In the whole of the universities of Eng- 
land, including Oxford and Cambridge, there are 
about 17,000 full-time students, whereas Germany 
has four times as many. The University of Berlin 
alone has 10,000 matriculated students; Leipzig 5000; 
Bonn, Breslau, and Halle more than 3000 each, and 
six other universities more than 2000. We have a 
long journey to make before we can approach the 
position occupied by Germany as regards secondary, 
technical, or university education, and it is the State 
which must take the lead if we are to make up our 
leeway. The first requirement is to organise our 
educational institutions into a truly national system; 
that is to say,\ipon a syvStem which has the well-being 
of the nation as its main object, and in which facilities 
are offered to every individual to secure the highest 
instruction if he is qualified to take advantage of it. 

The raising of the leaving ago of elementary schools, 
the abolition of the “half-time” system, the establish- 
ment of compulsory continuation schools, and the 
coordination, of elementary and secondary schools are 
reforms for which England ought no longer to wait, 
but of greater importance from the point of view of 
national pr^ress is the development of higher tech- 
nological instruction and research in our technical 
colleges and universities. The importance of this 
was emphasised by Mr. H. G. Wells in three articles 
contributed to The Daily Mail on April 7, 8, and q. 
Mr. Wells’s theme was the nature of our naval and 
military armaments and the national expenditure upon 
these preparations for war; and he urged that too 
much confidence is placed in obsolescent instruments 
of destruction and far too little encouragement given 
to organised technical research, military and naval 
experiment, and other means bv which a secure posi- 
tion can be obtained by the aid of science. “ I will 
suggest,” he said, “that we have the courage to re- 
strain and even to curtail our monstrous outlay upon 
war material, and that we begin to spend lavishly 
upon military and naval education and training, upon 
laboratories and experiment stations, upon chemical and 
physical research, and all that makes for knowledge 
and leading, and that we increase our expenditure* 
upon these things as fast as we can up to ten or 
twelve millions a year.” The arts of peace, no less 
than those of war, require the production of as many 
highly educated, inventive, investigating men as the 
nation can obtain from all classes of the community. 
The future of every modern State depends upon the 
work of its men of science and engineers. Let us 
hope that this will not be forgotten when the Govern- 
ment gives attention to the organisation of education, 
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and that consideration will be given only to the 
acquisition of knowledge by students of various 
grades, but also to its incrcasb. 

R. A. Gregory. 


VARIATIONS IN ATMOSPHERIC CIRCU- 
LATION IN TEMPERATE LATITUDES, 

D r. a. DEFANT contributes a long paper to the 
Sitzungsberichte der K, Akad, der IFwi'. in Wien, 
March, 1912, in which he discusses the variations in 
the meteorological elements in temperate latitudes in 
both hemispheres. In an introductory section he out- 
lines the theoretical conclusions on which he bases his 
method of investigation. Briefly stated, they are as 
follows. If a region is a region of rising pressure, 
a “ Steig-gebiet ” in the nomenclature of Ekholm, the 
mean temperature of the atmosphere is below norKpal, 
and vice^ersa if it is a region of falling pressure ; *bu? 
the precipitation is a maximum if the temperature of 
the atmosphere is above the normal over the region, 
and a minimum if the temperature is below the 
normal. Consequently oscillations in the precipitation 
correspond with oscillations in the variation of pres- 
sure, and if the first are periodic, the second will have 
the same periods. 

The argument is ingenious, and would be unques- 
tionably valid if the correlations were complete, but 
the question naturally suggests itself : “ Why not in- 
vestigate directly the records of pressure, which is less 
subject to local influences than is the amount of rain- 
fall? ” The paper appears to contain no adequate 
reason against adopting the direct method, but as 
rainfall is a more important climatic factor than pres- 
sure, the results of the investigation have an interest 
of their own, apart from the theoretical development. 

The author has taken the daily weather reports for 
South America and Australia for the year 1904, added 
. together the published values of rainfall for each day 
for all stations, and taken the total so obtained to 
represent; the daily rainfall of the region considered. 
The totals are then written down in series, and the 
number of maxima during the year is coui\ted and 
divided into the number of days. In this way an 
approximate period is obtained. The variation of this 
period is then eliminated, and the process repeated to 
give the next period. The method is clearly a rough 
one, and some discussion of the significance of the 
periods obtained appears to be necessary. Neverthe- 
less, the results are interesting, and suggest that the 
application of Schuster’s method of analysis to the 
search for comparatively short periods would repay the 
labour involved. Defant obtains periods of about» 
seven, twelve, sixteen, and thirty-one days for the 
southern hemisphere, and by using the values for 
iqoq finds corresjwnding periods of about six, thirteen, 
and twenty-five days in Europe. It may be noted 
that Turner found evidence of a period of twenty-five 
days in his analysis of the Greenwich records. 

Using some results of Exner’s on the effect of the 
different thermal conditions over land and water, the 
author finds that a continent is the source of a series 
of pressure waves which travel from west to east with 
a velocity independent of the wave-length, and he " 
connects this series of pressure waves with the varia- 
tion of rainfall. The most important waves are those 
of which the lengths in degrees of longitude are 360®, 
180®, 120°, &c., while next in importance are those of 
which the length is half the width of a continent or 
ocean. Their velocitv is about it® of longitude per 
day in the southern hemisphere, 14*5® per day in the 
northern. It is clear that if the results of the author’s 
investigations are valid, they will be of great import- 
ance in long-distance forecasting. E. Gold. 
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GYROSTAT^ AND GYROSTATIC ACTION.^ 

I NOW suspend the ’^rostat from the horizontal 
beam by means of this chain terminating in a hook 
(Fig. 8), which engages, as you see, in a central 
recess of the rim attachment. The chain, you observe, 
carries a ball-bearing race. I place the gyrostat with 
its axis horizontal andg^leave it to itself. The centre 
of gravity of the gyrostat lies vertically below the 
hook, and under those conditions there is no couple 
tending to tilt the instrument. I transfer the 
hook to one of the side recesses, set the gyrostat so 
that its axis is horizontal, and leave it to itself, when 
instead of falling down it turns its axis in a plane 
which is nearly horizontal. If I delay the precessional 
motion the gyrostat descends, if I accelerate the pre- 
cession the gyrostat ascends. I transfer the hook to 



Fici, 8. — Motor-gyrostat precessing on chain support. 

the opposite side recess, place the gyrostat so that its 
axis is horizontal, and again let go. The gyrostat 
precesses as before, but in the opposite direction. 
Again I hurry the precession, and again the gyrostat 
rises; again I delay the motion, and the gyrostat 
descends. 

. ^ In these • experiments, when the hdok engages in 
©itjier of the side recesses there is a couple due to 
gravity tending to produce angular momentum in a 
vertical plane. The axis of spin-momentum turns 
towards an . instantaneous position of the couple-axis 
at right angles to it, at angular speed w say. If be 
the spin-momentum, and the top has been properly 
started, angular momentum about the couple-axis is 

^ ^iscourse delivered at the Koval Institution on Friday, February 14, l>y 
Frof. A^ew Gray, F.R.S. The motor-gyro^tats described are the inven* 
“on of Dr. J. G. Gray and Mr. G. B. Burnside. The gyrostatic tops and 
^rnbinations used in the latter part of the lecture are due to Dr. Gray. 
C-ontmued from p. 153. 
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being produced at rate jxta by this turning, and this 
is equal to the moment of the couple. The precessional 
nation remains at the value required to give just the 
rare of production of angular momentum correspond- 
ing to the couple. This is the point generally missed 
in popular explanations of gyrostatic action. 

It is important to notice, however, that, as these 
experiments are usually carried out, the precession, 
though apparently steady to the eye, is not, strictly 
speaking, perfectly steady. There is a very slight 
alternate rise and fall of the axis. To get quite steady 
motion the top must not be simply spun and then 
left to itself ; it must be started with the right amount 
of precession. 

I now place the gyrostat within this wooden tray 
! 9)‘ The pivots carried by the rim of the gyrostat 

I engage on bearings provided in the tray, and these 
I are on a level with the centre of gravity of the whole. 

I hold the tray so that its plane is horizontal, and 
carry it round in a horizontal circle. Nothing happens* 
.Still holding the tray so that its plane is horizontal, I 
carry it round in a horizontal circle in the reverse 
direction. The gyrostat immediately turns a somer- 
sault, and is thereafter stable. If I reijprse the direc- 
tion of rotation of the tray again the gyrostat turns 
a somersault, and remains again quiescent. 

The gyrostat is stable, with its axis vertical, so 
long as the direction of spin coincides with that in 



Fit:. 9. — Motor-gyrostat mounted to demonstrate the [principle of the 
gyrostatic compass. 

, which the tray is being turned. If this latter direction 
is reversed the gyrostat turns a somersault so as to 
render the two directions coincident. It appears as if 
the arrangement had a will of its own, and refused 
to be carried round against its direction of spin. 

The theory of this experiment is very instructive. 
Both cases are represented by one differential equation, 
but in one case there is a real period of vibration 
about the vertical; in the other the period is mathe- 
matically unreal, and the gyrostat axis moves further 
away from the vertical. No better illustration of the 
two cases of the equation can be found. 

The behaviour of the tray-gyrostat is exempliied 
also in the gyrostatic compass. A heavy and rapidly 
rotating flywheel is mounted so that its axis is main- 
tained horizontal by means of an elastic support. 
Under these conditions the equilibriufti position of the 
flywheel under the horizontal component of the turn- 
ing velocity of the earth (which corresponds to th^ 
turning of the tray) is arranged to be that in which 
the axis of rotation points due north and south. 
If time permitted, I should be glad to make an experi- 
ment with a carefully balanced motor-gyrostat which 
would not only show the turning of the earth under 
the gyrostat, but enable the rate of turning to be 
measured. 
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I would now direct your attention to this motor- 
g’yrostat, which forms the bob of an ordinary com- 
pound pendulum (Fig. lo). The tube carrying the 
gyrostat is attached, by means of a universal joiift, 



Kici. io.--Molor-syro.stJ\t lilted up as a Kyuistaiit! penduiuui. 

to the apex of a triangular stand, made of telescope 
tubing. The gyrostat is attached to the lower end of 
its supporting tube by means of a special cap provided 
with spring contai't pieces to .allow the current to be 
led into the motor, and the flywheel is free to rotate 
about an axis coincident with the rod. Screwed to 
the lower .sjde of the gyrostat is a 


the'former couple is zero and the latter one is a maxi- 
mum, for at that instant the angular velocity with 
, which axis of the gyrostat is changing direction is 
i greatest. When the pendulum is at one extremity of 
' its swing the former couple is a maximum and the 
latter one is zero. At that instant the deflection of 
the bob from the vertical is a maximum, and it is at 
rest, or is moving sideways, according to the mode 
of starting, except in so far qj' initial conditions 
have been interfered with by friction. Hy this rela- 
tion of the couples the form of the path can be 
explained. 

Another mode of motion possible which has a 
very intimate connection with the theory of the vibra- 
tions of light-emitting molecules in a magnetic field, 
as indeed 1 pointc'd out here several years ago in a" 
Friday evening discourse (sec Natukk, April 13, 1^90, 
and August 24, 1899). 'I'he boh can be made to 
move in a circle about the vertical through the piSynJt 
of support cither with or against the direction of 
rotation of the flywheel. The two periods are 
different, and the motions correspond to the circularly 
polarised light of two distinct periods, which mole- 
cules, situated in a magnetic field, are found to emit. 
Thus the gyrostalic pendulum gives a dynamical 
analogue of the cause of the Zeeman effect. 

In 1907 Herr Otto Schlick introduced a method of 
employing a gyrostat to counteract the rolling of a 
vessel at sea. The gyrostat is carried on bearings 
placed athwart the ship. These bearings are in line 
with the flywheel, and a weight is attached to the 
frame of the gyrostat in a position in line with the 
axis. It will be seen that when the ship is on 
even keel the gyrostat rests with its axis vertical, 
and with the weight vertically below the centre of 
gravity of the flywheel. Heeling of the ship in one 
direction causes the gyrostat to process in one direction 
on the bearings on which it is mounted; heeling in 
the other ^direction causes precession in the opposite 
direction, and couples resisting the rolling motion are 
brought to bear on the ship. The device may be 
employed in two ways. In the first place, if the bear- 
ings on which the frame of the gyrostat is carried 
within the ship arc smooth, the effect of the gyrostat 
' is to resist the rolling force of the waves, and to bring 
; .about a lengthening of the free period of the ship, 

: according to a mathematical theory which, when put 
in the proper way, is really very simple. Excessive 
' rolling of a ship is due to the cumulative action of 
the waves, and such cumulative action is only possible 




pen, which presses lightl}^ on a e.ird 
placed below. 

VVe have now the pendulum rod in . ... . 

the vertical position, I draw the pen- /[ - ^ ^ ^ \ 

dulum to one side and let go, when :'-S 

you see that it vibrates to and fro, 
and the pen traces out a straight line 'f // , 
on the paper. The flywheel has as / 
yet no spin. I start the flywheel ||\ 'J- 

revolving, draw the pendulum to one . 

side, and let go, eilhor from rest, 
or with a certain anvount of sidelong 
motion, wheii you observe that the -'ll 

pen describes a „ flower-shaped path - 

(Fig. ii). The jiath is shown for 
different amounts of sidelong motion. 

The peculiar appearance of these 
curves is due to the rapid falling off ^ 

of amplitude produced by friction. 

When the flywheel is revolving there are, in general, 
two coviples acting on the pendulum, one due to 
gravity, the other due to gyrostatic action. At an 
instant at which the axis of the gyrostat is vertical 












Fig. II.— Some curves obtained with the gyrostatic pendulum. 

, where the period of the ship and that of the waves 
3 are of about the same order. A large ship has a very 
1 long period, and synchronism of the ship and the 
1 waves is impossible. The effect of introducing a gyro- 
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Static control, operated in the manner just^^dekribed, 
is to endow the small ship with the period of a very 
large one. 

In the second mode of operating the gyrostat, fric- 
tion is introduced at the bearings on which the frame 



h 10 12. — Molor-^yrohtHt iiiled up 10 clt:lnuu^trate Sohlick's method of steadying a ship in a cross sea. 


of the gyrostat is mounted. VVitli this addition the 
ship is forcibly prevented from excessive rolling. In 
^the trials of the device it was found that with the 
control in operation the angle of roll of the ship did 
not exceed in a cross-sea which produced a total 
swing of 35® when the control was out of action. It 
is interesting to notice that, contrary to the opinions 
which were expressed when the device was first sug- 
gested, the preventing of the rolling of a ship does 
not result in the waves breaking over her; a ship 
controlled by a gyrostat is, I believe, a dry one. 

I have here a motor-gyrostat fitted withiii a .skeleton 
frame representing a ship (Fig. 12). The frame is 
mounted on two bearings arranged on wooden up- 
rights, and may be made to oscillate on the'se bearings, 
so as to imitate the rolling of a ship in a cross-sea. 
The frame of the gyrostat is mounted on two bearings 
placed athwart the frame, and a weight is attached to 
the outside of the case in a position in line with the 
axis of the flywheel. The centre of gravity of the 
gyrostat is in line with the bearings. A clip-device is 
provided which allows the gyrostat to be clamped 
to the skeleton frame, and provision is made whereby 
a graded amount of friction may be applied at one of 
the bearings. 

I now set the skeleton frame vibrating with the 
flywheel at rest. You observe the period. I start the 
motor-gyrostat, and repeat the vibrations, with the 
gyrostat clipped to the frame. The ship rolls precisely 
as before. I free the gyrostat from the frame, and 
again set the ship rolling, when you see that not only 
is the period vastly increased, but the rolling motion is 
quickly wiped out. 

When the gyrostat is clipped to the frame it pro- 
duces no effect upon the rolling motion. The couple® 
opposing the rolling motion arise from the preces- 
JHonal motion, and hence the gyrostat must be given 
freedom to precess. In this connection it is interest- 
ing to observe that in 1870 it was proposed by Sir 
Henry Bessemer to obtain a steady cabin for a cross- 
channel steadier by placing it on a gyrostat with its 
^is vertical and supported on fore and aft trunnions, 
i^iis plan was bound to fail. The dependence of the ! 
eflfect on freedom of the axis to precess in a direction ^ 
which is not that of rolling was not understood. We 
now see that the object would have been attained bv ' 
supporting the cabin on fore-and-aft trunnions and 
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mounting the gyrostat, within the cabin, on trunnions 
placed athwart the ship. 

Here is a monorail top of new design (Fig, 13), 
The frame on stilts represents the car, and mounted on 
pivots placed across the frame is a g)rrostat. Carried 
by a rod fixed to the frame of the 
gyrostat, and in line with the axis 
of the ilywheel, is a weight. When 
the frame is placed on the table so 
that the legs and axis of the gyro- 
stat are vertical, with the weight 
above the flywheel, the arrangement 
is doubly unstable without rotation ; 
the system of gyrostat and weight is 
"usually mounted on the pivots, and 
the entire structure is unstable about 
the line of contact of the feet with 
the table. When the flywheel is 
rotating, however, the top balances 
on the table. The two non- 
rotational instabilities have been 
stabilised. 

I now place the top on the table 
with the legs and axis of the fly- 
wheel vertical, but with the weight 
below the gyrostat. You observe 
that the arrangement is unstable, 
there is only one instability without rotation, 


1 Her 

' and the resiill is instability with or without rotation. 

Here is a stilt top similar to the one just shown, 
but provided with wheels adapted to engage on a 
stretched wire. You observe the remarkable balancing 
power of the arrangement. 



I'iG. 13. — New mouorhil-tuj . 

In this top (Fig. 15) a gyrostat is pivoted within a 
structure which represents a tight-rope balancer. The 
structure terminates in wheels adapted to engage on 
the wire. Attached to the gyrostat are two arms, and 
carried by these is a light rod weighted at both ends. 
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My assistant spins the llywheel and plates the structure 
upon the wire with the legs vertical and the pole 
horwontal. , The top, as you observe, balances on the 
wire. If the top lilts over on the wire towards me 
the gyrostat preresses in the direction which carries 



the pole over towards you, and vice versii. That is, 
if the balancer begins to fall over to one side it 
irnmediately puts over the pole to the other side. 
Tlu; action is exactly that of a tight-rop(‘ acrobat. 
The rider of a bicycle keeps the ma('hine upright by 



Fu;. 15. —Pole-balancing top. 


operating the handle-bar. If the machine tilts over 
to the left the rider turns the handle-bar to the left, 
and the forward momentum of the bicycle and rider, 
aided by the gyrostatic action of the wheels (a 
relatively small factor in this case) results in the 
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; erection of the machine. Similarly, if the machine 
tilts to the right the front handle-bar of the machine 
i is turned to the right. 

Here I have a small bicycle of the old-fashioned 
“high” type provided with ix gyrostatic rider. When 
the gyrostat is spinning rapidly you observe that the 
top is completely stable. The gyrostat operates the 
front wheel, ji^st as does the rider on the ordinary 
bicycle. 

Again, here is a small safety bicycle provided with a 
i gyrostatic rider (Fig. 16). In this case the gyrostat 
is mounted above the back wheel, and is connected 
by arms to the handle-bar of the front wheel. The 
action is the same as in the other model. 

The tops 1 have shown you are very interesting 
from the fact that in each case the gyrostat not only 
detects but sets about correcting any tendency of the 
lop to fall over. It behaves as if it had both a nervous 
and a muscular system. 

I have also here a gyrostat which can be made to 
progress in space by a reciprocating motion — in fact, 
a walking gyrostat (Fig. 17). The gyrostat is sus- 
1 ended by two chains from two horizontally stretched 
wires. The wires are carried by a wooden frame, 
which is mounled, as you see, on two trunnions carried 



Fjg. x6.— Gyrostatic bicycle rider. 

by wooden uprights. The chains attached to the arms 
of the gyrostat terminate in two rings, and these are 
threaded on the stretched wires. 

The gyrostat is spun and replaced on the wires. 
When the frame is lilted to and fro on the trun- 
nions you notice that the gyrostat walks hand-over- 
hand along the wires. By the toting of the frame the 
weight of the gyrostat is thrown alternately on each 
of the chains, and in consequence of the precessipnal 
motion the gyrostat moves along carrying the chains 
with it. . 

At present the spin is great, and therefore the pre- 
cessional motian is small. The gyrostat proceeds, as 
you see, with a slow and stately motion. As tii*ne 
goes on the spin falls off, and the rate of walking 
increases, until finally the gyrostat literally runs 
along the wires, with considerable los.s of dignity* 
When the gyrostat is enclosed in a box or within an 
acrobatic figure, the behaviour seems Very mysterious. 

Here is still another form of acrobatic top, consisting 
of a large gyrostat, the axis of which is horizontaS, 
and two small ones, with axes vertical, mounted, as 
you see them, one on each side of the large one, on 
sleeves threaded on a horizontal bar, as shown in 
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Fig. 18. My assistant spins the flywheel of the large 
gyrostat, which is then suspended by means of a 
string and hook from the upper bar of the 
frame. At present the centre of gravity of 
the gyrostat is vertically below the hook, and 
under these conditions theye is no precessional 
motion. He now spins the two small gyrostats and 
attaches them to the large one. Each small gyrostat, 
you will observe, is carried by two sleeves which are 
threaded on a horizontal bar. The hook is now trans- i 
ferred to one of the side recesses provided in the upper | 
bar of the large gyrostat, and the system is left to | 
itself, when it turns round in azimuth. One of the small ' 
gyrostats throws itself up and balances on the bar. ! 



by a weight placed on one side, when it will be seen 
that it leans over to the inside of the curve. 

The balancing power is very great; even when a 
weight comparable with that of the entire car is 
mounted on a vertical rod carried by the structure, 
the device does not fall down. In fact, it is dynamic- 
ally impossible for the car to overturn. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — It is proposed to confer the degree of 
Doctor of Law, honoris causd, upon Admiral Sir Wil- 
mot H. Fawkes, G.C.B., and Mr, 

S — ^ J. S. Sargent, R.A. ; and the degree 
of Doctor of Letters, honoris causd, 
upon his Excellency Adolph H. G. 
//I lu Wagner, professor of political 

dfc economy in the University of Berlin; 

LJ\ Frederic G. Ken3'on, K.C.B., 

director and principal librarian of the 
/ \ British Museum; Sir John Knox 

JL L, Laugliton, professor of modern his- *■ 

tory in the University of London; Sir 
James A. H. Murray; Prof. C. 


The experiment is repeated with the hook engaging 
in the other side recess, when you observe that the 
small gyrostat which previously occupied the lower 
position^ now rises into the upright one, and the gyro- 
stat which occupied the upright position now occupies 
the lower one. 

This top admits of a large variety of designs. It is 
easy to imagine a gyrostatic circus rider performing 
balancing feats on tlie back of a gyrostatic horse! 

I conclude with a gyrostatic model which depends 
for its action upon an entirely novel and prac- 


B6mont, professor of history in the 
Serbonne; Mr. Thomas Hardy, O.M.; and Mr. 
Reginald L. Poole, keeper of the archives of the Uni- 
versity of Oxford. 

Sir Robert Rede^s lecturer for the present year, 
Earl Curzon of Kedlcston, will deliver the lecture in 
the ensuing Michaelmas term, not, as previously 
announced, in the present term. 

The Li nacre lecture, at St. John^s College, will be 
delivered by Dr. Norman Moore, on Tuesday, May 6, 
at 5 p.m., in the lecture-room of anatomy and physio- 
lof’-v. New Museums. The title of the lecture is “The 



Fig. 18.— Acrobatic top. 


tical method of operating a gyrostat or gyrostats. 
The method has a very large variety of applications, 
into which I shall not enter at present. It is here 
applied to a* motor-car. The car runs on two 
^^els in tandem; it can be set to run either in a 
^raight path or a path curved in either direction. 
You observe that the arrangement includes two parts 
connected by a. vertical or nearly vertical hinge. Each 
IS supported on a single wheel. The front part carries 
^ gyrostat with axis horizontal (in this case), the after- 
part contains the propelling mechanism. A quasi- 
grayitational field of force is produced by the propeller 
acting through the hinge. 

The car can be made to go round in any curve 
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. Pliy.->ician in English His>Loi'y.” 

Mr. W. W. Hornell, formerly of the Indian Edu- 
cational Service, and now of the Board of Education, 
has been appointed Director of Public Instruction in , 
Bengal. 

The council of the South African School of Mines 
and T'echnology has made the following appointments 
to the staff~Dr. G. S. Corstorphine,^ consulting 
geologist, of Johannesburg, to be principal of the 
school and professor of economic geology; Mr. J. S. 
Cellicr, mining engineer, of Johannesburg, to be pro- 
fessor of mining. 

Mr. Pease made his annual statement as President 
of the Board of Education in the House of Commons 
j on April 10. In the course of his remarks he said 
1 that the number of pupils in receipt of free tuition 
I in the 885 secondary schools receiving Government 
• grants last year was 52,563, of whom 49,120 came up. 
i from (he elementary schools. The stafling of the 
' secondary schools is one teacher to every 32 5 ; of the 
: elementary schools one teacher to every 13-5. There 
I are twenty training colleges, and their total output 
I of trained teachers last year only reached forty men 
! and T95 women. At the continuation schools only 13 
I per cent, of the total population under seventeen are 
in attendance. A course of from two to four years 
will be established in day trade schools. There is 
room for twenty more in London and 150 in the 
country. The 2I. lys, per head granted by the 
Government is wholly inadequate, and Mr. Pease has 
been able to increase the grant to 5I. in land schools 
and lol. to the various training ships. The Science 
, Museum is about to be built on a site in Exhibition 
■ Road, South Kensington. It is proposed to erect the 
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building in three blocks; the foundations of the first 
block have already been commenced, and about 
110,000/. will be spent in the erection. Sir Hugh 
Bell, Sir Henry Koscoc, and other distinguished men 
of science have undertaken to advise in connection 
with the sc(»pe of this museum, the organisation of the 
collection, the policy to be followed in regard to the 
collection to be placed in the new building, and also 
as to what should be the relation of the museum to 
other societies and museums. 

The final report of the Royal Commission on Uni- 
versity Education in London has just been issued as 
a Blue-book ((Jd. 0717, price 26.). The following are 
among the principal conclusions and recommenda- 
tions : — (i) 'Ihe Commissioners consider the whoh? 
organisation of the University fundamentally defective 
—(a) because of the present relations between the in- 
ternal and external sides of the University; (6) because 
of the existing combination in the University of a 
large number of institutions differently related to it. 

(2) They propose that external students should con- 
tinue to be admitted to the general examinations in 
the United Kingdom in all degrees except those in 
medicine and te<‘hnology. Pupils still at school, how- 
ever, would not be admitted, and students in con- 
stituent colleges or in University dt;partments would 
not be admitted to these examinations in any faculty 
in which a special examination was open tg them 
without the leave of the proper University authorities. 

(3) The University in future would consist of con- 
stituent colleges and University departments. The 
constituent colleges wall be institutions either estab- 
lished by the University or existing institutions which 
are strong enough in one or more faculties to comply 
with the conditions for incorporation, and which 
transfer to the University the financial and educa- 
tional control of their work in one or more of tht^se 
faculties. (4) The normal portal of entrance to the 
Univevsity would be a school examination, established 
on the lines recommended by the Consultative Com- 
mittee, instead of the present matriculation. (5) In 
order to reconstitute the University on these lines an 
additional income of 9(),ooo/. would be required. We 
hope to deal further w'ith the report in an early issue. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, April lo.- Sir Alfred Kempe, vice- 
president and treasurer, in the chair. — L. Hill and M. 
Flack : The effect of lability (resilience) of the arterial 
wall on the blood pressure and pulse curve.- Prof. 
J H. Priestley and K. C. Knight : The nature of the 
toxic action of the electric’ discharge upon Bacillus 
coU couimimis, (i) Electric discharge in air is fatal 
to bacti*ria exposed to its action. (2) The effect is' 
due to the products of the interaction of the consti- 
tuents of the air, namely nitric and nitrous acid and 
ozone. (3) Discharge in air-free hydrogen has no 
deleterious effect on the organisms, but the presence 
of small quantities of air allows the formation of a 
toxic substance, probably hydrogen peroxide, which 
again exerts a bacttricidal action. (4) It, therefore, 
follows that electric discharges in which the current 
density docs not exceed lo-' amperes per square centi- 
metre do not exert any directly toxic action upon 
micro-organisms, a result which is contrary to the 
Statements made by some previous investigators. — 
S. B. Scliryver : Some investigations on the phenomena 
of “dot” formations. Part I. The clotting of milk. 
— Surg-General Sir D. Bruce, Majors D. Harvey and 
A. E. Hamerton, and Lady Bruce : (i) Morphology of 
various strains of the trypanosome causing disease in 
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Nj'asaland. 11 ., T^e wild game strain. (2) Morpho- 
logy of various strains of the trypanosome causing 
. disea.se in man in Nyasaland. HL, Ihe wild Glossina 
' morsitans strain. (3) Irifectivity of Glossina morsitans 
in Nyasaland. 

Linnean Society, April 3.- Prof. J. .Stanley Gardiner, 
F.R.S., vijce-president, in the chair. — Prof. A. Dendy : 
The calcareo^3 sponges collected in the Indian Ocean 
on the Percy Sladen expedition. Of more than 400 
' species of Calcarea knowm, the present collection 
! consisted of thirteen species, several of which were 
I new to science. — Dr. J. D. F. Gilchrist : Larval stages 
of Jasus hiUindii (Milne-Edwards). — R. S. Bagnall : 

' The classification of the order Symphyla. 

Royal Astronomical Society, April ii.^Major Hills, 
F.R.S., president, in the chair. — Mrs. Evershed : Some 
‘ types of prominences associated with sun-spots. The 
paper was illustrated by forty slides of photographs 
j of various forms of prominences situated over *sun- 
I spot grou]>.s ; the photographs were arranged in cloven 
i series, to show the successive changes in individual 
* prominences. Their motions are intermittent, and 
! varv in amount, thus differing from the motions ob- 
served in spot jienumbraj, which are uniform and 
constant. The outward moving gas frequently falls 
back upon the chromosphere, sometimes forming 
massive banks, and sometimes rising and falling like 
fountains. — Miss Blagg : A suggested substitute for 
Bode’s law. The law itself and the various hypotheses 
put forward to supplement it were explained. The 
author ’.s theory agreed much better than Bode’s law 
with the actual distances of planets and satellites; it 
strengthened the view that tidal action had always 
I been small, and that .satellites had not greatly altered 
I their distances. — Joel Stebbins : The selenium photo- 
' meter. The principle of the instrument, which was in 
' use at the Illinois Observatory, was founded on the 
j fact that the electrical resistance of selenium varied 
I when* exposed to light. Many irregularities were 
I found in its use as a stellar photometer, but these were 
reduced by keeping it at a low temperature; about 
— 20° C. was found most convenient. — Dr. F. W. 
Dyson : The distribution in space of the stars of 
Carrington’s circumpolar catalogue. — E. E. Barnard : 
i Observations of the variable star 97, 1910 Cygni, at 
! the '^'erkes Observatory. The star, which had a 
period of nineteen or twenty months, was remarkable 
for its extreme faintness at minimum, when it was 
I beyond the reach of the 40-in. telescope. — H. C. 
j Plummer : Preliminary discussion of the galactic 
motions of the bright stars of type I. — A. C. D. 
Crommelin ; Comparison of the moon’s coordinates for 
1914, according to the now Delaunay tables, with 
those given in the Nautical Almanac. 

Paris. 

Academy of Sciences, April 7. — M. F. Guyon in the 
chair.- -j . Boussinesq : The application of the formulae 
I of superficial viscosity to the surface of a spherical 
j liquid drop, falling slowly, with uniform motion in 
the midst of an indefinite liquid mass in repose and 
of a density^ slightly lower than that of the drop. — 
M. de Forcrand : The dehydration and decompositi^ 
of the hydrates of uranyl nitrate. The formation ora 
monohydrato. — Charles Dep^rct : Observations on the 
geological Pliocene and Quaternary history of the gulf 
and isthmus of Corinth. — J. Guillaume : Observations 
1 of the sun made at the Observatory of Lyons during 
I the third quarter of 1912. The resulLs are given in 
j three tables showing the number of spots, the djptri- 
I bution of the spots in latitude, and the distribution of 
I the faculse in latitude, — Stanislas Belsefsky : The 
I stability of equilibrium in a particular case of a piece 
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■with constant curvature. — Emile Jouguet : The pro- | proporiion ol unutlackcd albumen. The combined 

pagation of deflagrations and the limits of in- j sulphur in a sewage effluent should be very small, if 

flammability .—Henri Chretien : A variant of the the purification has been properly carried out. — M. 

method of coincidences. In the comparison of two I Mazd : The alcoholic fermentation of lactic acid. The 


^chronometers a curious stereo-acoustic phenomenon 
was observed by means of which the coincidences of 
the beats could be accurately observed. — A. Tian : A 
iicw mode of construction of quartz-mercury vapour 
lamps. A description of a simple form of mercury 
lamp, easily constructed in the laboratory out of a 
small transparent quartz test-tube. — Maurice Billy : 
A simple method for determining the density of 
mineral powders. The adsorbed air on the particles 
of powder is replaced by carbon dioxide by evacuating 
and admitting carbon dioxide to the flask containing 
the weighed powder. A dilute solution of an alkali of 
known density replaces the water in the density deter- 
mination. Any carbon dioxide clinging to the powder 
is dissc^lvcd by the solution. Comparative measure- 
rnenfs of the density of a solid before and after 
powdering showed that the accuracy was of the order 
Df I in 3000,^ or about ten times that of the usual 
method. — Louis Dunoyer : A remarkable case of optical 
resonance. A description of a resonance phenomenon 
ob.served in sodium vapour. — L. Gay : The adiabatic ♦ 
expansion of liquids. ^ An account of an experimental 
method for determining the expansion produced in i 
liquids by adiabatic expansion from 2 to i atmosphere. 

- (j. Wyroubofl : Some observations concerning the 
note of Mile. Feytis on the magnetism of anhydrous 
and hydrated salts. The author regards a hydrated | 
and dry salt as possessing quite different constitutions, , 
and regards the measurement^ of Mile. Feytis as con- i 
firming these views. — M. Emm. Pozzi-Escot : A new | 
double sulphate of silver and cerium. The new salt 
has the composition ioCe(SO.^)3.6Ag2SO^.-~A. Colani : 
The solubility of thorium oxaiate. Data are given for | 
the solubilities in hydrochloric and. oxalic acids. — Paul | 
Eebeau and Marius Picon : The action of monosodium I 
acetylene upon the alcoholic iodides. The preparation j 
of true acetylenic hydrocarbons The sodium derivative ! 
of acetylene is prepared by the action of acetylene upon 
sodammonium in solution in liquid ammonia at 

— 50° C. The alkyl iodide is added to this solution and 
a quantitative yield of the alkylacetylcne is obtained. 
Details of the preparation of allylene and hexine by 
this method are given. — F. Bodroux : Catalytic ester 
formation in dilute .solution; the preparation of ethyl 
acetate. In presence* of a suitable catalyst ethyl 
acetate is formed from alcohol, and acetic acid in 
dilute solutions of sulphuric acid. — E. C. Teodoresco : 

1 he action of high temperiatures on dried nucleases 
of plant origin. The dried nucleases of the three 
plants studied do not lose all their activity towards 
sodium nucleate until after thirty minutes’ heating to 
temperatures varying between 141® C. and 162° C. — 
Maurice Lenoir : The commencement of vascular differ- 
entiation in the plantule of Veronica. — Marcel Dubard 
and J. A. Urbain : The influence of the albumen on the 
development of the embryo. The albumen is not in- 
dispensable^ to development, but its influence is favour- 
able, especially during the first days of germination. 

L. Armand : The kinetic phenomena of the hetcro- | 
typical prophase in Lobelia erinus. — M. Murage : The j 
Inscription of the respiratory movements by means of 
ft J^^”^*-7Edgard Hdrouard : The relations between 
tae depression and formation of the tentacular pseudo- 
planula in the Scyphistome.^ — A. Qiiidor : Lamarckina 
ca/igMsa and the evolution of the Lernaeidae. — F. 
ricard : Parthenogenesis in Phthorimaea operculella, — 
Lucien Cavel : .Sulphur and its variations in the bio- 
logical treatment of sewage. The determination of 1 
combined sulphur in sewage which has passed through 
various .stages of purification throws some light on the j 
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organism employed caused the destruction of nearly 
all the lactic acid present ; alcohol and formic acid are 
the primary products, but the alcohol is acted on and 
acetic acid formed. — Em. Bourquclol and M. Bridcl : 
The synthesis of galactosidGs of alcohols by means of 
emulsin ; j8-mcthylgalactoside and iS-allylgalactoside. A 
description of the preparation and properties of these 
two galactosides, the latter being new. — Henri 
Dominici, Mine. Simone Laborde, and Albert Laborde : 
Studv on the injection of radium salts. Radium salts 
are eliminated from the system with extreme slowness. 
—Jacques Deprat ; The succession of the Permian and 
Carboniferous strata in Indo-China. — Edmond 
Bordage : Re.scarches relating to the extension of the 
nummulitic sea on the right bank of the Gironde. — ^A. 
Lecture ; The genesis of sedimentary iron minerals. 


BOOKS RECEIVED. 

Anthropological Report on the 1 bo-speaking Peoples 
of Nigeria. By N. W. Thomas. Part i., Law and 
Custom of the Ibo of the Awka Neighbourhood, S. 
Nigeria. Pp. i6i-j-xx.x plates. Part ii., Engiish-lbo 
and Ibo-Engiish Dictionary. Pp. vii + 391. Part iii., 
Proverbs, Narratives, Vocabularies, and Grammar. 
Pp. vi+iqy. (London: Harrison and Sons.) 

Thti Distinction between Mind and its Objects. By 
Dr. B. Bosanquet. Pp. 73. (Manchester University 
Press.) IS. net. 

Memoirs of the Geological Survey, Scotland. The 
Geology .of Upper Strathspey, Gaick, and the Forest 
of Atholl (Explanation of Sheet 64). By G. Barrow, 
L. W. llinxman, and E. H. C. Craig. With contribu- 
tions by H. Kynaston. Pp. vi+1164-iv plates. (Lon- 
don : M.M.S.O. ; K. Stanford, Ltd.) 25. ; map, 23* 6d. 

Memoirs of the Geological Survey, England and 
Wales. (Explanation of Sheet 349.) The Geology of 
the Country around Ivybridge and Modbury.- By 
W. A. G. Usshcr. With a chapter on Altered Rocks 
by G. Barrow. Pp. vi+1374-vi plates. (London; 
ll.M.S.O. ; E. Stanford, Ltd.) 3.9. ; map, 6d. 

Tropical Diseases Research Fund. Report of the 
Advisory Commit Lee for the Tropical Diseases Re- 
search Fund for the Year 1912. Pp, 198. (H.M.S.O. ; 
Wyman and Sons, Ltd.) 

Verhandlungcn der K.K. (ieologisdien Reichsan- 
I staff. Jahrgang 1912. No. i his 18. (Vienna ; R. 

I Lcchner.) 

Neue Denkschriften dor Schweizerischon Natur- 
forschenden Gesellschaft. Band xlvii. Pp, V + 309 + 
plates. (Zurich : Ziircher and Furrer.) 

! Forty-fourth Annual Report of the American 
I Museum of Natural History for the Year 1912. Pp. 

208 F plates. (New York.) ♦ 

I “ Red Books ” of the British Fire Prevention Com- 
1 mittee. No. 173, Fire Tests with Doors. Reinforced- 
[ Concrete Doors. Pp. 28. (London : The British Fire 
' Prevention Committee, 8 Waterloo Place.) 3s. 6d. 

Commerciat Gardening. Edited by J. VVeathers. 
In 4 vols. Vol. i., pp. xii + 239. Vol. ii., pp. xiid- 
235; vol. iii., pp. xii4-24o; vol. iv., pp. xii4-244. 
(London : The Gresham Publishing Company.) 

Four vols., 36s'. net. 

Allen’s Commercial Organic Analysis. Edited by 
W. A. Davis and S. S. Sadtler. Vol. iii. Fourth 
edition. By the Editors, E. F. Armstrong, G. C. 
Jones, A. E. Taylor, G. Barger, and others. Pp. 
xi + 563. (London ; J. and A. Churchill.) 215. net. 

Mitteilungen der Naturforschenden Gesellschaft in 
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Bern aus dem Jahr 1912. Pp. xlvi+349+3 plates. 
(B^n : K. J. Wyss.) 

Minist^re de TAgricuIture. Direction G^n^rale des 
Eaux et Forets. 2® Partie. Eaux et Ameliorations 
Agricoles. Service des Grandes Forces Hydrauliques 
dans la Region des Alpes. Tome v. R^sultats des 
Etudes et Travaux k la Fin de 1911. Pp. 530. (Pub- 
lisher’s name not given.) 

A Course of Elementary Workshop Drawing. By 
H. A. Darling. Pp. vi-fi72. (London: Blackie and 
Son, Ltd.) IS, 6d. 

The Origin and Antiquity of Man. By Dr. G. F. 
Wti^ht, Pp. XX "f- 547. (London; J. Murray.) 8s. 
net. 

The Important Timber Trees of the United States. 
By S. B. Elliott. Pp. xix4-382. (London : Constable 
and Co., Ltd.) i06\ 6d, net. 

The Potato. By E. H. Grubb and W. S. Guilford. 
Pp. 545. (London ; Constable and Co., Ltd.) 85. 6d. 
net. 

Handbiich dcr Arboitsmethoden in der anorganischcn 
Chemie. By Dr. A. Stabler. Erster Band. Pp. xii + 
786. (Leipzig ! Veit and Co.) 25 marks. 

Annales de PObservatoire National d’Ath^mes. By 
Prof. D. Eginitis. Tome vi. Pp. 333 + plates. 
(Athens ; A. Raftanis.) 

Abel’s Laboratory Handbook of ' Bacteriology. 
Second English Edition. By Dr. M. H. Gordon and 
others. Pp. xi4-25i. (London: H. Frowde and 
Hodder and Stoughton.) 55. net. 

Missouri Botanical Garden. Twenty-third Annual 
Report. Pp. 207 + 7 plates. (St. Louis, Mo.: The 
Board of Trus'tee.s.) 

L’Uomo Attuale una Specie Collettiva. By V. 
Giuffrida-Ruggeri. Pp. viii f>iQ2 + xiii plates. (Milan : 
Albrighi, Segati e. C.) 6 lire. 

Mitteilungon aus don deutschen .Schutzgebieten. 
Edited by Dr. H. Marquardsen. Erganzungshcft, 
Nr. 6, Ergebnis.se einer Reise durch das Zwischenseen- 
gebiet Ostafrikas 191T. By H. Meyer. Pp. iii+i27 + 
viii plates. (Berlin : E. Siegfried Mittlcr und Sohn.) 
3.60 marks. 

Die antike Ti<‘r5f>clt. Bv O, Keller. Zweiter Band. 
Pp. XV + 618+2 plates. (Leipzig ; W. Engolmann.) 
17 marks. 

The Continents and Their People. Asia : a Supple- 
mentary Geography. Bv J. F. and A. H. Chamber- 
lain. Pp. vi + iqS. (London: Macmillan and Co., 
f^td.) 3%. ‘ 


DIARY OF SOCIETIES, 

r//URSDAV, Apru. 17. 

Koval Society, at 4.10. — Th*: T.uminosity Curves of Persons havinc Nor- 
in»I and Abnormal Colnur Vis'on ; Dr^ W. Watson. — The Reflection of 
X-Rays by Crystals: Prof VV. H. Braejj and W. L. Bragg. — A 
Fluorescence Srectrutn of Iodine Vaponr: Prof. f. C. Mcr.ennan. — The 
Relation between the f’ry-tal-symmetry of the Simpler Organic Com- 
pounds and their Molecular Const'tution. I. * Dr. W. Wahl. 

Roval Institution, at s. — The Progress of Hittite Studies. I. Recent 
Exj^ralions : Prof. J. Oarstang. 

Institution of Mining ant> Mktau.urgv, at 8.- Notes on Some Bul- 
garian Mineral Deposits: H. K, .Srott.— Notes on the San Francisco 
Mill, Pachuca, Mexico: J. P. Holcombe "Errors in Sampling and 
Assaying Ores due to the Presence of Coiarse Hold : F. White. 

Roval Society of Arts, a» 4 30.— The Burma Oil Fields : N. G. Cholmeley. 

Linnkan Society, at 8.— An Account of the Phants Collected by Mr. M. P. 
Price on the Carruther-- Mi Mtr- Price Fxpediiion through North-west 
Mongolia and Chinese D/uncaria : M. P. Price and N. D. Simpson.— 
The Flora of the Island of Shikotan : Hisayoshi Takeda. 

FRIDAV , April 18. j 

Royal Institution, at 9. —Applications of Polarised Light : Dr. T. M. i 
Lowry. 

Institution OF MECHANtCAL FNt:fNKetts, at 8.— Presidential Address.— 
Discussion : Volute Chambers and Guide- passages for Centrifugal Pumps : ! 
Prof. Gibson. j 

AfO ATD A V. April 71. | 

Royal Society of Arts, at 8. — Antiseptics and Disinfectants. I. ; Dr. D. ' 
Sommervil':. 

ViCTORi A Institute, at 4.30.— The Samaritan Pentateuch, and Philological 
Question.s connected thern'vith : Rev, J. I. Munro. 

Institution of Civil Enginkkr.s, at 8.— Production of Steel Sections 
and their Application in Engineering Structures : A, T. Walmisley. 
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TUESDAV, Atmi. 21. 

Royal Institution, at 3. — The Heredity pf Sex and Some Cognate 
Problems. 11 . : Prof. W. Batcaon. 

Royal Anthropological Institute, at 8.15. — The Weeping God T. A. 
Joyce.— Prehistoric and Other Antiquities in the Departments t Vienne 
and Cbarunte, France : A. L. Lewis. 

Institution of Civil Engineers, at 8. — Assuan Dam Protection of 
Down-stream Rock Surface, and Thickening and Heightening : M. 

„ Macdonald. 

Zoological Society, at 8.30.— The Polyzoa of Waterworks : Dr. S. F. 
Harmer.— The Marine Fauna of British Ea.st Africa and Zanzibar, from 
C^lollections made by Cyril Cros&land, in the Years igot-a. Bryozoa— 
Cheiiostuinata ; A. W. Waters. — Notes on Albinism in the Cominon 
Reedimek {Cervienpra amndiHum). and on the Habits and Geographical 
Distribution of Sharpe’s Steenbuck {Raphiceros sharpet)’. Major J. 
Stevenson- Hamilton. 

WEDNESDAY, Apkii. 23- 

Royal Society of Arts, at 8. — The Design and Architectural Treatment 
of Shops; H. V. Lanchester. 

Geological Society, at 8.— Thu Fossil FJoraof the Pembrokeshire Portion 
of the South Wales Coalfield : H. Goode. — The Halesowen Sandstone 
Series of the Southern £ud of the South Staffordshire Coallield : H. Kay. 

Aeronautical Society, at 8.30.— Aeroplane Construction : A. R. Low. 

THURSDAY, April 24. 

Royal Society, at ^.^o.-^Prohable Papers: (i) Protostigmata in Ascidiai^ ; 
(2) The Origin of the Ascidian Mouth : A. G. Huntsman. — Expert 
the Kidneys of the Frog : F. A. Bainbrtdge, S. H. Collins, and J. A. Menzies. 
— (i) The Probable Value to B. coU of “Slime" Formation in Soils; 
(a) Variation in B. coli. The Production of Two Permanent Varieties 
from One Original Strain by Means of Brilliant Green .' Cecil Revis. 

Royal Institution, at 3. — The Progre.ss of Hittite Studies. II. Religious 
Monuments of Asia Minor: Prof. J. Garstang. 

Society of Dyers and Colourists (T.ondon Secrion), at 8. — The Chem- 
istry of the Vat Dyes : E. de B. Barnett. 

Institution of Electrical Engineers, at 8.— Phase Advancing ; Dr. 
G. Kapp. 


Work ; (3)“ Standard Connections and joints in Reinforced Concrete. 
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COAL MINING. 

(1) Coal, and 

Fires in Mines. By Dr. J. Harger. Pp. vii + 
183. (Newcastle on-Tyne : Andrew Reid and 
Co. , Ltd. ; London : Longmans, Green and 
Co., 1913.) Price 36-. 6 d. net. 

(2) Safety in Coal Mines: a Text-book of Funda- 
mental Principles for Firemen and other 
Workers in Mines. By Prof. D. Burns. Pp. 
vi+158. (London: Blackic and Son, Ltd., 
1912.) Price 2s. 6 d. net. 

(iJ'T N the first of two papers read respectively 
on February 27 and October 8, 1912, 
before the Manchester Geological and Mining 
Society, Dr. Harger expresses his views regarding 
a means of preventing the occurrence of explosions ^ 
as follows : — 

“The dry mines in this country are more dan- 
gerous than they were several years ago, and are 
likely to become more so in the future if the 
Government has its way ; . . . a reduction of . 
I per cent, in the oxygen content, and the addi- I 
tion of 'J per cent, of carbon dioxide in the ven- 
tilating current, is all that is required for most 
mines; and for the more dangerous mines ... a 
reduction of 2 per cent, in the oxygen content and ! 
the addition of about f to i per cent, of carbon 
dioxide would make the intake airways absplutcly | 
safe.” I 

In the second paper Dr. Harger suggests the \ 
same means for preventing “gol>lircs” (spon- | 
taneous cornbiustion). His book is an elaborated j 
edition of both papers, prefaced with some chapters j 
on the nature of coal and its occluded gases, com- j 
bust ion, respiration and the mechanism of explo- I 
sions. I 

It is self-evident that if the proportion of oxygen j 
in the air of mines can be reduced in practice to | 
such a point that it cannot support the combustion j 
of either firedamp or coal, neither explosions nor 1 
gob-fires could happen. But it is unfortunate that j 
whatever intrinsic value our author’s proposals j 
may have — and few would be rash enough at this 
stage to say they have none — they are based partly 
upon erroneous impressions regarding the pheno- 
‘*^ena of great, explosions, and partly on the results 
of what appear to be faulty experiments con- 
ducted on too small a scale. ' j 

Great explosions do not, as Dr. Harger j 
imagines, travel either exclusively or generally 
against the direction of the ventilating currents; 
and they do not avoid the working faces or return 
airways because, as he imagines, the air in these | 


{ places already contains top little oxygen and too 
much carbon dioxide ’to admit of its supporting 
the combustion of coal-dust, 
j With fjqgard to the first point, the shot which 
wiginatea the explosion at Altofts Colliery, to 
which he refers, was fired in an intake airway at| 
a distance of 550 yards from tlie bottom of the; 
j downcast. The flame traversed all the intake air- 
j ways but one, at the entrance to which it was 
arrested by dampness, and in every case (except- 
ing only in the 550 y^ards) in the same direction 
as the air-rurrents (Proc. Roy. Soc., vol. xlii., 

p- my 

With regard to the second, it was shown 
(Proc. Roy. Soc'., vol. xxviii., p. 416) that return 
air saturated with, and carrying visible globules 
of, moisture caught fire at a naked light and 
burned with a large flame when mixed with a 
certain coal-dust. That coal-dust came from a 
colliery^ adjoining J^'crndale, and was of the same 
quality, so far as volatile matter is concerned, a.s 
the pure Ferndale dust wdth which our author 
failed to get an ignition in his apparatus with 
normal air. This fact, coupled with the further 
one that two great explosions have happened at 
Ferndale colliery one in 1867 with 178 deaths, the 
other in 1869 with fifty-three deaths — seems to show 
that the experiments are not wholly trustworthy, 
and that some of the conclusions drawn from 
them as to the quality of air required to prevent 
ignition will have to be modified. 

Dr. Harger proposes to effect his purpose by 
mixing the necessary proportion of flue gases, 
which emanate from the boiler furnaces found at 
every colliery^, wath the intake air, after having 
passed them, while still hot, over some catalytic 
material such as bog iron ore, oxide of copper, finely 
divided metallic copper, and so on. He contends 
that if they were thus treated the residual oxygen 
contained in them would combine with the carbon 
monoxide, hydrocarbons and smoke, and render 
them innocuous; and he quotes the authority of 
Dr. J. S. Haldane and others to show that air 
of the required quality is not only harmless, but 
healthful. 

His proposals have the distinguishing merit of 
originality, and have been set forth with such 
vigorous insistence both in his book and in his ’ 
papers that they cannot fail to command atten- 
tion. 

(2) This book is designed to meet a want 
created by the Coal Mines Regulation Act (1911), 

1 Now that this question ha<! assurnetl some imnortance it is perhap*i ratlier 
unfortunate that the Koyal Society did not publish the whole of this paper 
^which is a description of^ Aliofts explosion) as well as the plan of the work- 
ings which accomp.micd it, as some of the misiu derstandines and. contro- 
versies which have a*isen during the last twenty-five years might have been ■ 
thereby avoided. 
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which provides that, after January i, 1913, every 
fireman, examiner, or deputy employed as a fire- 
man, with certain exceptions which need not be 
here specified, must possess a full certificate 
stating (i) that he can test for gas with a safety- 
lamp and is able to see a 2 percent, “cap,” (2) that 
he can measure an air-current, (3) that his hearing 
is good. 

As a knowledge of the first ti^o requirements 
cannot be attained by men of this position with- 
out tuition, numerous classes have been formed 
in all the colliery districts for the purpo.se of 
instructing them. 

Prof. Burns's book is intended to serve as a 
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J. P. Johnson’s book on ‘‘The Pre-historic Period 
in South Africa ” within two years. In the new 
edition some new finds are referred to, and there 
is an appendix by Mr. A. S. Kenrtard on the 
sequence of the stone implements in the Lower 
Thames Valley. Mr. Johnson describes and 
fifj^ures chipped stones from Leijfontein, below the 
Campbell Rand, which closely resemble those 
from the plateau of Kent, and he does not hesitate 
to call them “eoliths.”’ Implements of river- 
drift types are distributed all over South Africa. 
“Among- the amygfdaliths [his term for tlie 
common type of implement] every gradation is 
met with between the thick Chellt^en form with 


text-book for these classes, and is, with certain 
reservations, admirably adapted to its purpose. 
In attempting to make it suitable to the require- 
ments of both teachers and pupils, however, its 
author has produced a work which is in some parts 
too elementary for the former, and in others 
(indicated by means of asterisks) too abstruse for 


unworked butt, the thinner Achcul(^‘en type witli 
edge carried all round, and the proto-Solutr^en 
form pointed at both ends”; he calls them all 
“Acheulic.” He also recognises “Solutric” im- 
plements ; amongst these arc “ pigmy implements ” 
of chert. Dr. Peringuey found implements at 
Bloemsbosch in what Johnson considers a Solu- 


the latter. 

The numlxjr of teachers and assistants em- 
ployed by the education committee of the 
Glamorgan County Council and the number of 
candidates who have presented themselves for 
examination before the same authority during the 
last eight months are, respectively, eighty-seven and 
more than 8000. The candidates are thus likely to 
constitute by far the more numerous class of his 
readers, and we feel certain that they would much 
better appreciate the book if those parts of it 
intended for terichers, together with most of the 
chemical and other formula*, descriptions of 
methods of preparing methane and other gases, 
and all the more complicated exercises, were 
omitted. We therefore recommend Prof. Burns, 
when preparing another edition, to avoid the 
solecisms which abound in the present book, to 
eliminate all but the simple matter suitable to the 
capacity of firemen — whic h we have no hesitation 
in pronouncing to be excellent in its present form — 
and, if he thinks it desirable or necessary, to 
write another more advanced book for the use of 
teachers and others. 


trie site, apparently contemporary with a large 
extinct buffalo and horse. In the present state 
of our knowledge it is rather begging the question 
to apply without qualification to South African 
finds the terms used to designate special “indus- 
tries ’’ of European archaeology. It would be a 
wiser plan to use non-committal designations 
while pointing out the similarities in the forms 
of the implements. 

The 'Coast middens described by Dr. Pth inguey 
are referred to, and several excellent reproduc- 
tions arc given of petroglyphs and rock- 
paintings, the peckings made by the Bantu being 
markedly inferior to Bushman work. The upper 
drawing of his Fig. 37 is of a rock-painting de- 
scribed by G. W. Stow in “The Native Races 
of South Africa” (p. 121). Mr. Johnson has no 
doubt that the “ Solutric ” implements were made 
by the ancestors of the present Bushmen, who, 
he believes, were very far from being a homo- 
geneous people. Prof. Sollas, in “Ancient 
Hunters and their Modern Representatives,” 

I regards it as highly probable that in Aurignacian 
' times a race allied to the Bushmen inhabited 


western Europe (p. 268). Mr. Johnson, however, 
soul H AFRIC AN AR(H/hOLOGl, seems to class the Aurignacian, Solutrian, and 

The PrcAiistoric Period in South Africa, By Magdaleiiian stages under the term Solutric, 

J. P. Johnson. Second edition, revised and Support is given 10 the view that the famous forts'- 
enlarged. Pp. iv + 1 15 + plates + map. (Lon- or kraals and other ruined structures in Rhodesia 
don; Longmans, Green and Co., 1912.) were built by prehistoric Bantu in connection 
Price 1O5. mainly with gold-mining,* and he supplies plans 

I T is satisfactory to find that there is a sufFi- of four stone-walled ruined kraals at Ramoo 
cient interest in the subject of South African Kop for comparison with those already 
archeeoJogy to require a second edition of Mr. published. 
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ASPECTS OF THE EARTH. 

(1) Lehrhuch der Grundwasser- und Quellenkunde. 
Fiir Geologen, Hydrolog'en, Bohrunternehmer, 
Brunnenbauer, Bergleute, Bauingenieure und 
Hygieniker. By Prof. K. Keilhack. Pp. xi 4 * 
545. (Berlin: Gebruder Borntraeger, 1912.) 
Price 20 marks. 

(2) The Geology of Soils and Substrata. With 

Special Reference to Agriculture, Estates, and 
Sanitation. By H. B. Woodward. Pp. xvi + 
366. (London: E. Arnold, 19 r 2.) Price 

7s. 6d. net. 

Die erkldrende Deschreibung der Landformen. 
By Prof. W. M. Davis. Deutsch bearbcitet von 
DV. a. Riihl. Pp. xviii + 565. (Leipzig and 
^Berlin: B. G. Teubner, 1912.) Price 11 marks, 
(i) T) ROE. KEILHACK has produced a book 
X on water-supply which presents a re- 
markable contrast with the brief treatment of the 
subject in many works on engineering. Yet he 
regards these five hundred tall and handsome 
pages as constituting a preliminary “Lelirbuch,” 
leading up to a future “ Handbuch ” of Teutonic 
magnitude. The geologist here subordinates him- 
self willingly to his technical purpose. The kinds 
of rocks arc dealt with in a few short sentences, 
but their structure and the passage-ways for 
water in them are at once impressed upon the 
reader as of paramount importance. The char- 
acters of soils as water-bearers receive .rather 
slight attention, and the necessity for dis- 
criminating between the “fine earth” ii.sed ex- 
perimentally and the soil as part of the earth’s 
crust, with all the stones in it, seems left to the 
intelligence of the reader. 

In all questions involving maps Prof. Keilhack 
is on ground that is specially his own, and he 
makes good use of the beautiful products of the 
Prussian Geological Survey. The discussion of 
the form of the surface of the subterranean water- 
table is unusually detailed. The problems of the 
European karstlands are considered; but the 
iiithor probably leaves for his still larger treatise 
the interesting feature of water-supply in more 
arid countries, such as rivers disappearing into 
sandy wastes, the origins of oases, and the salts 
deposited in the surface-zone of excessive evapora- 
:ion. Prof. Keilhack ’s book is an excellent 
jxample of the application of scientific research, 
ivide and without ulterior motive, to the stimu- 
lating needs of human enterprise. 

(2) Mr. H. B. WoodWard’s latest addition to 
\rnold*s Geological Series is an attempt to 
00k at soils from a geological point of view, and 
at the strata below them from the attitude of an 
agriculturist. The proper treatment of the soil is 
NO. 2260. VOL. Ql’i 


rapidly becoming a matter for. the organic ehem 
and the biologist, but.tiie foundation on which i 
soil-activities are based is an aggregate of minei 
particles spaced in very various ways. The so| 
forming minerals are rather briefly treated ci 
pp. 55-6, and the calcium fluoride and chJorid 
of apatite have somehow got attached to dole 
mite. The beneficial character of some of thes( 
minerals and tl^. deadly effect of others are not 
indicated at this stage; but we find a good ffeai 
of diffused information when we reach the accounts 
of soils formed on various types of rock. Thej 
vexed question of what is “clay” is left alone,! 
I)ut wc may hesitate to accept the statement i 
(p. 78) that the Kirfieridge, Gault, and London 
Clays contain “up to 95 per cent, clay.” The 
remark on p. 73 that “alumina, in the form of 
silicate of aliiminia or clay,” absorbs and retains 
moisture and serves as a binding material does 
little to help us towards understanding the rock 
known as clay. Analyses of the clays mentioned 
above, moreover, are given on p. 59, and show 
at the most 50 per cent, of aluminium silicate. 

If we feel that the first part of the book does 
not quite realise the author’s aim, and does not 
explain the soils and their structures to an agri- 
culturist as a geologist might explain a landscape 
to a painter, the latter section will convey much 
special information to landowners in the British 
Isles. The soils on the subdivisions of our 
stratified series are described by one who knows 
their aspect well, and these chapters form a 
general account of the superficial deposits of 
England, with many useful notes on those of Scot- 
land and of Ireland. 

(3) Prof. W. M. Davis has always a question 
to ask which must be answered in the field itself. 

At times he may seem to ignore the mineral details 
which lie at the root of rock-structure, and there- 
fore at the root of the features produced during a 
cycle of erosion. But he rightly, on p. vii. of the 
present work, distinguishes betwe^ geological 
and geographical description; in the latter, all 
attention must be concentrated on the surface- 
forms as they are to-day. The lectures delivered 
in German by Prof. Davis in 1908*9 at the 
L’niversity of Berlin are here presented, with the 
assistance of Dr. Riihl, as a general treatise on 
land-forms. They are illustrated by* the author’s 
line-drawings, minute and thoughtful, like the 
work of Albrecht Diirer, and sometimes present- 
ing, as the earth does, too many problems in the 
limits of a single scene. 

Anyone who examines these drawings will be 
made to understand features that he remembers 
viewing casually, perhaps even from a railway 
train ; and now for the. first time he perceives 
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them in their true relations. The dissected hig‘h- 
land of fig’. 116, with the broad cone of detritus 
forming the only habitable region at its foot, will 
remind the traveller of the valley of the Inn or of 
the Draii. The volcanic relics in fig. 132 explain 
Gergovia and Mont Dorc. The eighth chapter, 
on “Dcr aride Zyklus/* appeals strongly to 
I)ioneers on the edges of our colonised lands, and 
would have edified the Roman fenate, when it 
republished the Carthaginian text-books and faced 
the problems of the desert and the steppes. On 
pp. 375-6 the evidence for a recent uplift of 
central and southern Africa is well stated. A 
characteristic discussion on the methods of pre- 
senting geographical problems finds its way some- 
how into this chapter. British geologists will 
turn with interest to the chapters on glacial condi- 
tions and marine erosion. The explanation of the 
features of the coast of south Devon on p. 50J, 
which seems at first somewhat complex, is fully 
justified when we realise that the “soft rocks” 
postulated really exist in the form of Cretaceous 
and perhaps Eocene limestones beneath the Eng- 
lish Channel. 

The disguise of Prof. Davis as a Prussian is 
a thin one. Who does not recognise him in the 
brilliant description of the Roman area on 
pp. 393-4, which is to occupy four minutes of 
oral instruction ; or in the terrifying discovery on 
p. 398 tiiat every land-form can be treated geo- 
graphically in foiir-and-fifty different ways? 

Grenville A. J. Cole. 

OVR BOOKSHELF, 

The Miuiufacturc of Iron and Steel: a Handbook 
for Enixinverinir Studenis, M erchants, and Users 
of Iron and Steel. By II. R. Ilearson. Pp. 
xi+103. (London: K. and F. N. Spon, Ltd., 
19'! 2.) Price 4.V. (ui. net. 

This small volume is obviously primarily intended 
to give engineering students an outline of the 
manufacturing ojicralions of iron and steel, and 
also an idea of the chemi('al characteristics and 
the mechanical properties of the finished products, 
d'he author has undoubtedly, to a great extent, 
produced a lucid and useful little text-book. 

After a preliminary t'hapter on elements, the 
blast furnace is considered, being followed by a 
short chapter on wrought iron. Steel is next dealt 
with, including- the B(‘sscmer, Crucible, and 
Siemens methods. 4 'he book has so much valu- 
able and accurate information that it may be of 
very great use to elementary students of iron and 
steel metallurgy, l)ut several remarkable errors 
should be revised in any future edition. For 
instance, on page 37, steel containing 0*3 per 
cent, of carbon is classified as medium instead of 
mild, and steel containing 0*7 per cent, of carbon 
is designated hard instead of medium. In describ- 
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ing the manufacture of “ blister jiteel ” by cementa- 
tion, the author states, “None of the bars is car- 
burised right through to the centre, so the centre 
I still remains as iron.” This is true of, say, No. 2 
I bars, but high-number bars are always “steel 
through.” Some of the paragraphs on crucible 
steel also need serious revision; for instance, the 
curious assertion that if kept too long in the 
furnace the steel will become brittle by taking up 
too much silicon from the crucible. Mr. Hcarsoa 
I also revives the obsolete dictum that mild steel is 
I crystalline and wrought iron fibrous. On page 77 
the somewhat astounding information is given than 
the top of an ingot may be prevented from 
rapidly solidifying by covering the top with sand* 
The chapter on the mechanical testing bf steel 
excellent, but in the brief final chapter dealing 
with the heat treatment of steel many metal- 
lurgists will be surprised to learn that steel coa- 
taining 0*25 per cent, of carbon becomes “hard^^ 
on quenching, and the paragraphs on hardening 
are out of date. If carefully revised, however, the 
book will become of distinct value. J. O. A. 

Photochemische I'ersuchstechnik. By Dr. 

Johannes Plotnikow. Pp. XV4-371. (Leipzig* 

Akademische Verlagsgescllschaft m.b.H,, 

1912.) Price II marks. 

This book forms the complement of a previous- 
volume by Dr. Plotnikow on the theory of photo- 
chemistry (“ Photochemie,’^ W. Knapp in Halle 
a.S., 1910). In the present work he describes at 
length the apparatus and the experimental 
methods used in photochemical research. Part i. 
contains a useful summary of the characteristics 
of the various sources of light that may be em- 
ployed. 'Lhe mercury arc lamp, in which a steady 
electric current is passed through the vapour of 
mercury in a highly exhausted tube of Uviol glass 
or of fused quartz, is recommended as providing 
. a constant and trustworthy source. Other sourre.s 
1 discussed are the arc and spark between metal 
terminals, the carbon arc, the Nernst lamp, and 
the Rontgen ray tube. In part ii. Dr. Plotnikow 
describes the construction of the special forms of 
thermostat which he has devised for photochemical 
experiments, and enumerates a number of solu- 
tions that may be employed as light fillers with 
the men'ury vapour lamp in order to give 
approximately monochromatic light. 

Part iii. contains an account of the instru- 
ments used in optical measurements, including 
photometers, spectrophotometers, spectrometers, 
refractometers, and polarimeters. 

In part, iv. the author describes a number of 
inleresting Iqpture experiments for illustrating the^^ 
fundamental law's of photochemical reactions, the 
various phenomena of luminescence, and the 
principal facts of photoelectricity. It is satis- 
factory to find attention *directed to the subjec't 
last named, since the separation of negative elec- 
trons under the influence of light probably forms 
the clue to the understanding of the mechanism of 
all photochemical processes. 

Part V. contains a collection of tables likely 
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to be useful in photochemical work. The values LETTERS TO THE EDITOR, 


of the function e~‘^ are tabulated in thirteen pag-es 
from x — o to lo, and fifty-six pages are 
assigned to tables by Dr. , N. Rosanow showing 
the reciprocal of the wave length and the fre- 
<jiiency for every Angstrom unit from A 2000 to 
A 8000. H. S. A. 

The Economics of Everyday Life, Part i. By 

T, H. Penson. Pp. xiv+174. (Cambridge 

University Press, 1913.) Price 2^s, net. 

It is surprising how difficult it apparently is to 
write a good short text-book of economics, but 
Mr. Penson has been eminently successful in doing 
f)o. He flas fully grasped the fact that the first 
heed for such a book is to be simple and elemen- 
tary as well as short. Where possible, he rightly 
prefers the ordinary terms of everyday use to 
the technical phrases of economics. For instance, 
instead of production, exchange and distribution, 
he talks of the “source of income,” “buying 
and selling,” and the “individual income.” These, 
in my opinion, are far more intelligible to the 
beginner. Moreover, his definitions arc nearly 
always both clear and adequate, those of demand 
and supply affording a good example. 

The method of treatment follows, on the whole, 
that of the modern school, of which Prof. Marshall 
may be regarded as the head, and exchange is 
treated before, and not after, distribution. The 
subjects of consumption, taxation, trade unions 
and cooperative societies are left to the second 
part of this book, which has yet to be published. 

The present volume clearly marks Mr. Penson 
ns possessing great capacity as a teacher. He 
chooses wisely not only his terms, but the subjects 
of which he treats. Omitting nothing that is 
essential, he has avoided thorny and difficult sub- 
jects likely to confuse the beginner. His defini- 
tions, too, are both concise and complete. A new 
and valuable feature of ihc book is found in the 
simple tables and diagrams by which the argument 
is rendered easy to understand, but mathematical 
methods are rigidly, and in such a book rightly, 
avoided. Occasionally, however, the author treats 
unimportant matters somewhat too fully. Usually 
he is neither too long nor too short, but, like 
Sidney Godolphin, “is never in the way, and never 
out of it.” N. B. Dearle. 

DenEs Practical Notebooks of Regional Geo- 
graphy, By H. Piggott and R. J. Finch. 

Book i.. The Americas. Pp. 64. (London: 

T. M. Dent and Sons, Ltd., 1913.) Price 6 d, 

- net. , 

Tf every geography teacher set the same practical 
exercises, this conveniently arranged notebook 
would have a wide circulation; buP naturally a 
teacher’s exercises should reflect his own indi- 
viduality. The little book may be commended, 
however, as affording a good example of the way 
in which pupils can be led to acquire an intelligent 
knowledge of geography as the result of their 
own activities. 
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[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

An Application of Mathematics to Law. 

I HAVE attempted to apply mathematical symbolism 
to some of the difficult problems of patent law. The 
question to be decided by the Court in a patent law 
suit is u.sually this : assuming that the alleged inven- 
tion deals with “a manner of manufacture” {i.e, is, 
or yields, something concrete), was there ingenuity 
and utility in the step from ^vhat was already known ? 
Ingenuity means inventive or creative ingenuity as 
apart from the normal dexterity of the craftsman, 
which of itself is insufficient to support a patent, as 
otherwise patents would unduly hamper industry. It 
will be seen at once that it is a most subtle question 
for any court to determine whether a given act, the 
selection of one out of many alternatives, the 
as.semblage of various old elements, the adaptation of 
old elements to new uses — whether such an act is one 
which calls for ingenuity as apart from the expected 
skill of the craftsman. 

To express the problem symbolically I will start 
from an admirable dictum of Lord Justice Fletcher 
Moulton (Hickton Pat. Syn. v. Patents Improvements). 
He stated that invention might reside in the idea, or 
in the way of carrying it out, or in both ; but if there 
was invention in the idea plus the way of carrying 
it out, then there was good subject-matter" for a 
patent. I express this by representing any idea as a 
functional operator, and the way of carrying it out 
(i.c. the concrete materials adopted) as a variable. 
Calling result I ; 

Here I represents what the Germans call the “tech- 
nical effect” of the invention, or what Frost calls the 
manufacturing “art,” and we .see at once that a patent 
cannot be obtained for a mere principle or idea (/, 
which is not concrete) unless some way of carrying it 
out (.v) is also given. But the invention may reside 
either in f or in x. 

Let us exprcs.s in general terms a manufacture (M) 
which is not an invention. We will use / to represent 
a known operator or ido«'i, to repre.scnt a new 
operator or idea, a, b . . . will represent known 
variables, ways of carrying out an invention (e.g., 
valves, chemical substances, &c.), and x, y, new vari- 
ables. 

It is obvious that /(a) is not an invention, nor will 
it normally be an invention to add f(b) to it. More- 
over, the craftsman is not to be tied down to this. 
He is at perfect liberty, within limits, to make varia- 
tions in his variables, to alter the size of a crank, to 
substitute one alkali for another, and so on; in other 
words, he can take /(a 4- 5 a). 

Generalising, we may say : 

M = 2/(a + 5 a). 

Developing this by Taylor’s theorem, and proceeding 
from an infinitesimal to a finite change, we have, 
neglecting quantities of the .second order : 

M-2/(a)-f2S/(rt). 

This is the general equation for a manufacture which 
is not an invention. To be an invention, ingenuity 
(0 must be involved. 

I = M-f/ or I=^(M), 

thus : 

I ^ yp[ 2 /(a) -f 2a/(a)] = 2/'(rt) -h 2a/^(a) + /. 



NATURE [April 24, 1913 


1 will now consider in various actual examples the 
nature of yj/, the inventive function, and of ij the 
inventive increment. 

One of the commonest cases in which a decision is 
necessary is that of a combination. Suppose that 
f(a) and f(b) are old : will there be invention in com- 
bining' a and b? 

The answer is this ; 

( 1)1 -/(«, 

(2) 

(3) I-M+a 

If the result of the combination is given by (i), 
there is an invention; this is termed a “combination.” 
If the result is given by (2), there is no invention ; 
this is termed an “ aggregation.” It is interesting 
to compare this definition with one given by Lord 
Justice Buckley (Brit. United Shoe Mach. Co. v, 
Fussell) of a “combination ” as “a collocation of inter- 
communicating parts, with a view to obtaining a 
simple result.” 

An example of a true “combination” is found in 
the case of Cannington v. Nuttall, in which a patent 
was upheld for a glass furnace, although each and 
every part (a, h, c) had been employed before in glass 
furnaces (employment =/). But, owing to the com- 
bination, and the co-operation of the parts, a ne*v 
result was obtained. 

r)=/(.0+/(/^)+/(O+/. 

On the other hand Bridge’s case is an example of 
an aggregation ; in fact, a patent was refused by the 
Law Officer, showing that the case was considered 
absolutely devoid of invention. The alleged invention 
consisted in the employment in a shutter for dividing- 
up rooms (/) of means (a) to guide the shutters along 
the floor, and cogs (&) to hold the shutters against 
the wall. j(a) and j{b) were both old, and no new 
result flowed from their juxtaposition. Hence 
M ^^/(n) 4 -/( 6 ) : there was* no invention; each part 
simply played its own r6Ie, and there was no inter- 
action. 

Another type of invention is that of varying propor- 
tions in a known combination. Here, if M=:/(a, 6, c), 
and if there is a maximum at one value or range of 
values of c, invention may be involved. The maxi- 
mum relates to the technical effect, and may be with 
respect to efficiency, economy, &c. 

Thus if at the value rj, the function will 

oc 

be a maximum or a minimum and there may be an 

Invention. This will not be the case if 4= o. 

do 

Other singular points may be inventions, (\o\ where , 

(discontinuity), or where f- = 

(kink in the curve). This also holds for a range of 
values from c to c^. 

Examples of the application of this equation are to 
be found in the cases of Edison v, Woodhouse, and 
Jandus Arc Lamp Co. v. Arc Lamp Co. In Edison ’s case 
/ represented the employment in an incandescent lamp 
of an exhausted glass vessel (a), leading-in wires (6), 
and a carbon filament (r J. f(a, b, c) was known, 
but it had never been proposed to use a very thin 
carbon conductor or “ filament.” Here, owing to the 
high resistance and flexibility of the filam^t, the 
efficiency was a maximum : 

and the choice of this value Cj, which 

made the difference between failure and success, was 
held to be an invention. 

In the^ Jandus Arc Lamp case, / represented the 
employment in an arc lamp of carbons (a), a tightly 
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fitting sleeve (b), and an envelope of glass, &c. (c), 
inside the outer globe. By making the glass envelope 
3 in. in diameter a maximum efficiency was obtamecL 
and on this ground the patent was upheld, although 
envifiopes had previously been made 9 in. in diameter. 
Here again : 

<^1)^0 when f,=3 in. 
dc 

A further example is an old case (Muntz v. hosier) 
in which a sheathing for ships was made of sixty 
parts of copper (a) and forty of zinc (6). 

Alloys of copper and zinc had been used before in 
about the same proportions, but in this case the same 
result would not. have been attained, because Muntz 
specified (he best selected copper and highly purified 
zinc. 'I'he iinpuritie.s ( 5 x) were of great j^nd misusi 
p(‘cted importance. Moreover, other alloys of copper 
and zinc (probably even of purified metals) had been 
made. VVe may consider the two points separately. 

(1) Impurities : — ’ p 

f(a + Sx, 6 + 5 x) was old, where represents impuri- 
ties. Muntz’s alloy was /(a^ 6) = /(a + 5 x, 6 + 5 x) + f„ 
hence there was an invention. 

(2) Selection of 60 : 40 percentage : — 

d/(^<'fl(), Aio) since at this percentage the efficiency 
da 

was a maximum, because the alloy oxidised just fast 
enough to prevent barnacles adhering to 'he ship, but 
not fast enough to waste away excessively. 

On the contrary, the case of Savage v, Harris was 
one in which there was held to be no invention^ in 
changing the size of part of a device for retaining 
ladies’ hats in place. There was a back portion (a) 
and teeth (6), and the size of the back was altered : — 

^’^4=0, and there was no invention. 
aa 

A known device or material (a) may be employed 
for a new purpose (0). If /(a) is the old use, and 
<t>{a) tlie new use, we have for an invention 
I = 0(a)=/(u)4-f. But if M = ^(a)=/(a), there is no 
invention. The oft-quoted case of Harwood v. Great 
Northern Railway Company was one of the latter 
type. Fishplates (a) had been used for connecting (/) 
logs of timber, and it was held there was no invention 
in applying them (^) to rails in which they acted in 
the same manner 

^(o) =•■/(“)• 

But in Penn v. Bibby, wood {a) was employed (^) 
for the bearings of propellers in order to allow the 
water to pass round the friction surfaces. Wodd had 
previously been employed (/) in water-wheels, but 
+ and it was held that there was inven- 
tion. 

A similar type of invention is that in which different 
materials are employed in the same process. Here 
/(a) is old, and f(x) is new. If /(^)=/(o) there is no 
invention. If /(x)=/(a)-ft there is invention. In the 
recent case, Osram Lamp Works v, Z Lamp Works, 
a patent was upheld for the use (/) in incandescent 
filament lamps of tungsten (jc), though osmium (a) 
was known. Tungsten was more efficient and 
cheaper : — • T 

where represents a small degree 
of invention. This in itself might not have been 
sufficient, bi^it was coupled with the fact that one 
particular pr*ess of removing the carbon from the 
filaments was selected out of three known processes. 
This may be considered to require an amount of 
ingenuity At. W+At = t, and therefore /(jc)s=/(a) + t, 
and there is invention involved. 

Another type is the omission of one step in a known 
process. In the case of Badische Anilin- und Soda- 
Fabrik v. Soc. Chim. des Usines du Rhdne, it was 
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held that there was Subject-matter in such an omission. 
A process had been proposed for preparing^ dyes called 
anisolines (A) from rhodamines (r) by first forming a 
potassium salt (ist step=:^, and then transforming 
this salt into anisoline (2nd step = F). Thus the known 
process was : — 

A = F[/(r)]. 

Now it was shown that the potassium salt did not 
exist, ue, f(r) was imaginary; the patent in question 
obtained anisoline direct from rhodamine, A=flr), and 
this was held to be an invention. 

I may note two final points. When a patent is 
granted, the criterion of ingenuity is not applied, as 
this is left for the Court to determine. However, if 
there is absolutely no ingenuity possible, the Law 
Officer may refuse to grant a patent. His criterion 
qf rejection is, therefore, not fM-f(a), as in the 
CW, but /(x)E/(a). 

A patent is invalid for “insufficiency of description ’’ 
if it casts on the public the burden of experiment 
beyond a certain point. This may be expressed by 
saying that in this case the equation I~^(a) is in- 
determinate. * Harold E. Potts. 

l^niversity Club, Liverpool, April 2. 

A University in the Tropics. 

The importance and value of the establishment of a 
university in the tropics can only be tippreciated fully 
by those who, trained in the universities of Europe, 
are suddenly brought face to face with the unfamiliar 
conditions obtaining in a tropical country. That the 
proposition may be thoroughly considered and even- 
tually realised must be the wish of all interested in 
the development of our tropical possessions. 

The question of a site for an imperial tropical uni- 
versity is one upon which divergent views may be 
expected ; few men know the equatorial belt with 
uniform intimacy, and are liable in consequencp to be 
prejudiced in favour of one part or another. Admit- 
ting my own imperfect knowledge, I would like to 
bring forward the claims of British East Africa as 
an eminently suitable situation for such a university. 

Dissected by the equator, it cannot be equalled for 
position in British territory. Rising from sea-level to 
plateaus more than 8000 ft. in altitude, with a moun- 
tain rising more than 17,000 ft., far above the snow- 
line ; with heavy rainfall in one part and almost rain- 
less deserts in another; with healthy districts and 
parts uninhabitable by man in consequence of deadly 
diseases; with soils varying from coral through sands 
to loams and clays ; with standard^ crops from cocoa- 
nuts, rubber, and cotton, to coffee, maize, and wheat; 
with a large native population possessing many 
different languages and customs; with a flora anS 
fauna as diversified as climate and altitude, and prob- 
ably as varied as is to be found in any country; with 
a geological structure presenting some of the most 
interesting features in the world — British East Africa, 
the only British territory through which the equator 
passes, is surely uniquely situated for the seat of an 
imperial tropical university for the study and advance- 
^ 4 nent of our knowledge of medicaC , agricultural, 
botanical, zoological, anthropological, ethnological, 
and other branches of science. 

The capital of the country, Nairol^ is situate 
within^ 100 miles of the equator, is in Iphealthy dis- 
trict, is twfenty-four hours by rail from the coast 
tropical belt, and the same distance from the Victoria 
Nyanza and Uganda, both full of the most diverse 
subjects of scientific interest. 

The proximity of India is another great advantage 
in this respect. Practically all. the natural conditions 
obtaining there — even acquaintance with the natives 
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and their languages — may here be studied while resid- 
ing in a climate resembling an English summer. 

If any more suitable position for an imperial tropical 
university can be found than Nairobi, then the British 
Empire is indeed most fortunate, but a glance at the 
ifnap docs not suggest the possibility of such a collec- 
tion of favourable factors occurring elsewhere. The 
passage is seventeen days, with choice of five steam- 
ship lines. U. H. Kirkham. 

(iovcrnmoiU Laboratory, Nairobi, February 24, 


The Twinkling of Stars. 

In three papers in The Journal of Physiology I have 
described a number of new visual phenomena which 
show that the photochemicar stimulus is situated ex- 
ternally to the cones, and that the foveal region is 
sensitised from the periphery of the retina. The 
result of this is that at one moment the foveal region 
may be the most sensitive part of the whole retina, 
and at another blind. The twinkling of stars may 
be imitated in the daik-room. If a small light be 
looked at in a dark-room, as, for instance, that 
coming through the smallest diaphragm of my colour 
perception lantern, which represents a 5J in. buir.s-eye 
railway litrht at a thousand yards when seen at a 
distance of 20 ft., care being taken not to move the 
eye, the light will appear to twinkle like a star. It 
will be noticed that pale bluish-violet circles start at 
the periphery of the field of vision, and, gradually 
contracting, reach the centre. On reaching the centre 
the light brightens. If the circles stop the light 
disappears. The colour of the circle is the same for 
white light or any colour. 

There is another simple experiment which shows 
how the centre of the retina is sensitised from the 
periphery. On opening one eye on awaking in the 
morning and looking at the ceiling, the central portion 
is seen as an irregular, circular, rhomboidal, or star- 
shaped black spot. On closing the eye again a bluish- 
violet circle appears at the periphery or middle of the 
field of vision, contracts, and then, after breaking 
up into a star-shaped figure and becoming brighter, 
disappears, to be followed by another contracting 
circle. If the eye be opened when the star figure 
has formed in the centre it will appear as a bright 
rose-coloured star much brighter than any other part 
of the field of vision. If, however, we wait until the 
star has broken up and disappeared before qpening 
the eye, it will be found that only a black spot is 
seen in the centre. F. W. Edridck-Green. 

London, April 14. 


Gain of Definition obtained by Moving a Telescope. 

A SLIGHT adaptation of the explanation offered by 
your correspondent Mr. G. W. Butler (April 10, 
p. 137) appears to furnish a more natural solution 
of the problem. When an object at rest is seen 
against a background which it closely resembles there 
is nothing to differentiate between tne object and the^ 
slight irregularities of the background. So soon as 
the object moves, such a differentiation becomes pos- 
sible, the moving irregularities being now attributed 
to their real origin. It seems unnecessary to assume 
a “cumulative impression of contrast.” 

The following simple experiment lends support to 
this explanation. A small opening is cut in a sheet 
of paper covered with irregular markings, such as 
ink dots. Against the back of this is held another 
sheet similarly marked. If now the sheets are ob- 
served from such a distance that the edges of the 
opening are invisible, its position cannot be determined 
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except by sliding one sheet over the other, when the 
motion of some of the dots with respect to the others 
immediately betrays its situation, R. S. Capon. 

Oxford. 

Mr, M. E. J. Gheury concludes a note in the issued 
of Nature of March 27, relating to the gain of defini- 
tion obtained by moving a telescope, with the words : 

Perhaps some of your readers have noticed some- 
thing similar and could throw a little light on this 
mysterious phenomenon.** 

By a curious coincidence “ something similar ’* did 
come ^ to my notice just one day previous to my read- 
ing of Mr. Gheury’s note. I do not propose to throw 
any light on the question, nor do I wish to imply 
that there is anything more than an accidental and 
external similarity between the two cases in question. 
But it may not be out of place to direct a tention to 
a peculiar observation recorded in The Mechanic's 
Magazine of the year 1820, and rescued from oblivion 
in a recent number of the German periodical Pro- 
metheus, The experiment is extremely simple, and 
can be repeated by anyone with the very simplest 
materials. 

Take a piece of paper of such thickness that when 
it is laid over a sheet of printed matter the characters 
just show through but cannot be read. Place this 
over a page of printed characters, move it about with 
a circular motion, and you will no doubt be surprised 
to find that now the print shows through and can 
be read with comparative ease. It is, of course, 
necessary to adjust the thickness of the paper and the 
size of the type, but two or thr<‘C (rials are sufilcient 
to determine the right conditions for the experiment, i 

Alfred J. I^otka. 1 

New York, April tt. j 


THE NEW SEISMOLOGY. 

F or very many years past in Italy, and to a 
lesser extent in other countries, earthquakes 
had been recorded, while a few private individuals 
collected and analysed earthquake statistics. 
Those, however, were the days of seismoscopes 
and the old seismology. The new seismology did 
not come until macroseisms had been measured 
and teleseisms had been discovered. With their 
arrivarnew lines of physical, and particularly geo- 
physical, research were opened for exploitation. 
Commencing in Japan, the desire to record and 
discuss the felt and unfelt palpitations of our 
earth spread like an epidemic round the world. 
In 1880 the Seismological Society of that country 
was founded, and the twenty volumes which it 
issued contain initiatives for very many of the 
investigations carried out since that date. When 
this society ceased to exist the Japanese Govern- 
qient established an Earthquake Investigation 
Committee, w’'hich up to date has published more 
than eighty quarto volumes. 

In the early days attention was first directed 
towards obtaining instruments which would give 
actual measurements of earthquake motion. 
Steady-point instrumenls were devised, and, for 
earthquakes we feel, are now in use throughout the 
world. From a knowledge of the actual nature 
of earthquake motion derived from these instru- 
ments, new rules and formulae for the use of 
engineers and builders were established. To test 
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the suggested new departures in building and 
engineering practice, structures in brick and other 
materials were fixed upon platforms actuated by 
powerful machinery and Subjected to movements 
closely corresponding to those of heavy earth- 
1 quakes. The results of these investigations in 
Japan and other countries have been extensively 
applied in the constfuction of piers for bridges,, 
tall chimneys, walls, ordinary dwellings, embank- 
ments, reservoirs, &c. Inasmuch as the new types 
of structure have for very many years withstood 
violent shakings, while ordinary types in their 
neighbourhood have failed, it may be inferred that 
much has already been accomplished to minimise 
the loss of life and property. f 

The application of seismology to the working 
of railways, particularly in Japan, led to the 
localisation of faults on lines, and alterations in 
the balancing of locomotives. The result of the 
alter has been to decrease the consumption of 
j fuel. 

' Lalcr, instruments were devised to record earth- 
quake motion which cannot be felt, with the result 
that a person living in any one part of the world 
can record and obtain definite information about 
any large earthquake originating even so far off 
as his antipodes. These records of the unfelt 
movements of earthquakes have from time to time 
indicated the position, the time of occurrence, and, 
what is of more importance, also the cause of ccr- 
lain cable interruptions. The practical importance 
of this latter information, especially to communities 
which may by cable failures be suddenly isolated 
from the rest of the world, is evident. 

The * many occasions on which earthquake 
records have* funiishcd definite information respect- 
ing disasters which have taken place in distant 
' countries, corrected and extended telegraphic re- 
' ports relating to the same, is another illustration! 
of the practical utility of seismic observations. 
Seismograms have frequently apprised us of sea 
waves and violent earthquakes in districts from 
which it is impossible to receive telegrams, while 
the absence of such records has frequently indi- 
cated that information in newAspapers has^ been- 
without foundation or at least exaggerated. 
Localisation of the origin of these world-shaking 
earthquakes, besides indicating sub-oceanic sites 
of geological activity, indicates positions where the 
hydrographer may expect to find unusual depths.’ 
They have also showm routes to be avoided by 
those who lay cables. 

Seismograms of iinfelt movejuents throw light 
upon w^hat have but recently been regarded as 
unaccountable deflections in the photograms from 
inagnetograplis, barographs and other instru- 
ments sensible to slight displacements. They have 
also explaii^d unusual rates in certain time- 
keepers. ™ 

Among the very many scientific results which 
the new seismology has contributed to science is 
that it has given us the velocities at which motion 
is propagated in various directions through the 
world. Until these observations bad been made 
our knowledge respecting the interior of the earth 
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chiefly related to its density and temperature. Now 
we know much respecting- its rigidity. 

With the object of incfeasing our knowledge of 
teleseismic disturbances, in 1B96 the British Asso- 
ciation, with the assistance of the British Govern- 
ment, communicated ^.with many foreign Statesf] 
and Colonies suggesting that they should establish 
a certain type of seismograph. The result has 
been that the British Association now enjoys the 
cooperation of fifty-nine similarly equipped stations 
whi^h are fairly evenly distributed over the world. 
The general outcome from this and the work 
carried out in Japan is that nearly every civilised 
■Qountry in the world has had its attention directed 

this new departure in geophysics and has estab- 
lished seismographs. 

In the last-mentioned country observers are to 
be found in most towns, and many instruments 
have been installed to record macroseisms and tele- 
seisms. The annual outlay for earthquake work in 
that country is about 5000/. Russia, for the sup- 
port of a system extending over its vast territories, 
expends a similar amount. Italy, which is the 
•oldest country for recording earthquake pheno- 
mena, is covered with stations. Austria, France, 
Switzerland, Chile, the United States of America, 
the Balkan States and the small States of Centra! 
America each have their organised systems, while 
in Germany \ve find the headquarters of the Inter- 
national Seismological Association. This is sup- 
ported,by yearly contributions of about i6oo7. from 
twenty-two countries, 'hhe headquarters of this 
body is in Strassburg, but it also controls 
stations in Beirut and Reykjavik. In Great Britain 
teleseisms are now recorded in thirteen different 
places. Three of these stations are owned by 
private persons, l)ut the one in the Isle of Wight 
is largely supported by grants from the Royal 
Society, the British Association and Mr. M. H. 
Gray. The remaining nine are attached to exist- 
ing observatories or other institutions. 

J, Milne. | 

THE PROBLEM OE TUBERCULOSIS. j 

^ pHE final report of the Departmental Com- 
mittee on Tuberculosis was recently pub- 
lished. Since the interim report of 1912 (April) 
was issued the committee has been engaged in 
devising methods for dealing with the general 
problem of tuberculosis as it affects the com- 
%munity. This Introduces at once the difficulty as 
to the policy to be followed with those cases 
occurring among the non-assured under the 
T National Insurance Act. The funds Tor this pur- 
pose are now promised by the Government up to 
one half of the estimated cost, and whilst giving 
the ratepayers control of the local aAninislration 
the funds mentioned are to be drawn from 
national sources. 

Dr, Newsholme has shown how largely the im- 
provement recorded in respect of this disease is 
really due, not so much to successful treatment, 
but more to the segregation of the advanced cases 
in special institutions, chief among these being 
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those wards of the Poor Law infirmaries set apart 
as sanatoria. But the law has till now left 
(and still leaves) the patient the right to ** claim his 
discharge ” when he pleases, and this is frequently 
exercised to his own detriment; but the com- 
mittee now realises that, in addition, he is a 
source of danger to others in his environment 
On this ground it is proposed to withdraw this 
liberty from the class of infective **ins and .oiits.” 
It is a noteworthy point that the tuberculosis of 
children is now accepted by the committed as 
mainly of bovine origin. 

The outstanding feature of the report is that of 
the provision for research, and its recognition in a 
fuller sense than has yet found its way to the 
statute book. The committee computes that an 
income for this purpose will accrue under the 
Insurance Act of about 57,000!. a year, and it 
proposes the establishment of various grades of 
research workers, to include the appointment of 
full-time men, who shall entirely devote them- 
selves to research “at an adequate salary,” with 
a subsequent pension. 

The outline of a detniled scheme is given which 
includes the use of existing agencies, but con- 
templates also the formation of a central bureau 
with an expert secretary director at the head. 
This is primarily designed for the reduction of 
statistics to comparable form, and may comprise 
a research institution as well. 

In view of the scattered distribution of the 
workers some such arrangement is clearly neces- 
sary ; and, further, the committee indicates the 
need, in its opinion, of keeping the workers in 
touch with the work done abroad. 

The creation of scholarships is recommended, 
but a department of foreign inquiry, either by 
scholarship or commission, would enhance the 
knowledge of the whole body, and prove a con- 
stant stimulus to the highest effort. 

A point of considerable importance is raised by 
the reference to laboratory facilities. “Access”' 
to these by various local centres of work must 
always give way in effectiveness to work done by 
small equipments for diagnosis at these centres. 
The Commissioners consider that not merely 
lubcrculosis, but any disease from which the 
assured may suffer may come under similar 
review. 

On taking the figures from the 1909 census 
report, tuberculosis claims 10*5 per cent, of all 
causes of mortality, and that of the “respiratory “ 
group following pneumonia and bronchitis — it 
will be noted that thus combined this figure ex- 
ceeds the former. It must not be forgotten, 
however, that the latter includes cases of non- 
diagnosed tubercle, and others the essential 
feature of which is old age. 

Tuberculosis, therefore, would claim the fullest, 
if not the sole, attention at first. This is con- 
firmed by the figures just to hand of the results 
of the first year’s working of the compulsory 
notification of infective diseases, including 
tubercle. Tuberculosis heads the list with 
f 10,551 cases, which amount to 3*06 per 1000 
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population. 'I'he next return is scarlet fever, 2*9<S 
per Tooo. This lakes no account of the difference 
in mortality or disability entailed by these two 
diseases, and if allowed for would i^reatly raise 
the former. 

'I'he committee is to be upon an 

earn(»st attempt to deal constructively with a com- 
plex question. Its tendeiKT throu4»*hout to i|^more 
the medif'al department of the Local Government 
Board will doubtless be rectified later in the in- 
terefts of imihed public health administration. 

NOTES, 

The Secretary of State for the Colonies has ap- 
pointed a Commission to study the nature and the 
relative frequency of the fevers occurring amonf^fst the 
Europeans, natives, and others in West Africa, 
especially with repfard to yellow fever and its minor 
manifestations. The members of the (.'ommission 
are : -Sir James K. Fowler, K.(".V.O. (chairman), 
Major Sir Ronald Ross, K.C.B., F.R.S., Colonel Sir 
William Leishman, F.R.S., Prof. W, J. R. Simplon, 
C.M.G. Mr. A. Fiddian, of the Colonial Oflice, has ' 
been appointe'd secretary to the Commission, and Mr. 
T. F. G. Mayer assistant secretary. In the absence 
of special reasons, lh(‘ members of the Commission 
will not tlnaiiselves proceed to W(‘s( Africa, but local I 
investij[?ators will work under their direc tion at certain 
centres. As at present arranf^ed, those centres will 
be Fre(‘town in Sierra Leone and Sekondi and Accra 
on the Gold Coast. TIk' investif'ation will be set on 
foot towards the end of April or early in May. En- 
deavours have been mad'^ to enlist (Ik* ('ooj>eration of 
all medical men practisinj^ in the British d(‘pendencies 
in West Africa, whether as Government medical 
officers or otherwise. The funds for this investiga- 
tion will be provided by the West .African depend- 
encies. 

M. Jules de Payer has furnished (h<‘ Paris corre- 
spondent c»f 77 h’ PaJI Mall Gazette with particulars of 
his projectc'd arctic expedition, which is intended to 
leave France in the summer. W’ith the support of 
the Government and various societies, he will follow 
his father, tin* dislinj.;^uished explorer, in makinp^ for 
Franz Josef Land. One (d his’ objects is to locate the 
mariitin of the polar basin to the north-east of that 
archipelaj^o, an investip^ation which, if successfully 
carried out, will provide data for an estimate of the 
relative areas of the basin and the continental shelf in . 
that quarter of the arctic region. A sci(‘ntific staff will I 
accompany M. do Payer, with equipment for the prose- 
cution of research in all the various departments which 
have become associated with polar work; amon^ them 
the investij^ation of the u})per atmosphere by means of 
kites is specially indicat(‘d. The party will be provided 
for a sojourn of one year or longer in the north, its 
ship returninf^ in the meantime. It is to be provided with 
two aeroplanes, the utility of wdiich as instruments in 
polar research will be observed with interest ; a visit 
to the pole itself is mentioned as a possibility, but 
does not appear as a prime object of the expedition. 
Wireless telegraphy will be installed at the head- 
quarters. 
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All who had the pleasure of the acquaintance of 
.Mr. Carl Hagcnbeck - who.se death occurred at Ham- 
burg on April 15 c^uld not fail to recognise the 
indomitable will and dogged perseverance of the man, 
coupled as they were with a manner of unusual 
gentlene.ss and kindliness. Jbwa.s no doubt owing to- 
this unusual combination that Hagenbc^ck was so- 
signally successful in his trade, for ’ by the former 
traits he carried out in the most thorough manner 
every venture upon w hich he cnib«u*ked, while by the 
latter he attracted and tamed his captives in a manner 
peculiarly his own. Born in a suburb of Harnburg 
in 1844, young Hagenbcck early acquired an interest 
in animals from his father, and eventually succeeded 
in securing thi* greater portion of the w^orld’s trade 
in wild beasts. In fact, if an animal was w'ant€?d you 
liadhut to tell Hagenbeck, and, unless war or other poli- 
tical obstacles barred the way, it was practically sure to- 
come. But Ilagenbeck’s*' fame was largety based on 
his nov(i idc'as with regard to the treatment Of wild 
animals in confinement, more especially in the matter 
of an outdoor life for tropical species in Europe, and 
in the abolition of visible w^alls and bars, so that 
spectators might behold the captives in a state of 
comparative freedom. Thc.se ideas were embodied 
in the animal park at Stellingon. In i8qq Hagen- 
beck published, under the title ‘‘Von Tieren und’ 
Menschen,” an account of his life and experiences, 
an abbreviated English translation of w'hich appeared 
during the same year. 

The South Metropolitan Gas Company has appointed 
Mr. J. S. G. Thomas as research physicist to under- 
take investigations for technical purposes. 

The death is announced, at fifty-twm years of . age, 
of Prof. A. C. Elliott, professor of engineering at the 
laiivcTsity College of South Wales and Monmouth- 
shire, and president of the Institution of T.oromotive 
.Engineers. 

Mr. A. R. Hinks, F.R.S., ehief assistant at the 
Cambridge lhnv(:rsity Observatory, ha.s been ap- 
pointed Gresham professor of astronomy, T.ondon, in 
succession to the late .Mr. S. A. Saunder. 

Prof. T.. J. Landouzy, dean of the Paris faculty 
of medicim', and known by his researches in connec- 
tion with nervous disc‘ases and tuberculcisis, has been 
elected a memhta' of the* Paris Academy of Sciences, 
in succession to the late M. Teisserenc de Bort. 

On 'riuirsday last, April 17, Mr. G. Hamel, accom- 
panit‘d by a passenger, accomplished a non-stop flight 
on a two-seater Bleriot monoplane from Dover to 
Cologne, thc‘, direct distance being nearly 250 miles,- . 
ill about four hours and a quarter. 

At the ordinary scientific meeting of the Chemical 
.Society, held on Thursday, April 17, the president. 
Prof. W. 11 . Perkin, F.R.S., announced that an extra 
meeting w ill be held in the rooms of the society on 
Thursday, May 22, at 8.30 p.m., when a lecture in 
honour of the memory of the late Prof. Jacobus Hen- 
ricus van’t Hoff, honorary and foreign member, will 
be delivered by Prof. James Walker, F.R.S., of Edin-^ 
burgh. 
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A FURTHER valuable gift, has just been made to the 
Hull Municipal Museums Committee by Mr. C. 
Pickering, the donor of the new Museum of Fisheries 
and Shipping at the Pickering Park. It was recently 
represented to him that the new museum was already 
crowded with exhibits, and he has kindly presented 
a strip of land stretching from the Hessle Road to 
the Pickering Park, and adjoining the present 
museum, for the purpose of ’extension. 

On Tuesday next, April 29, Prof. W. Stirling will 
begin a course of three lectures at the Royal Institu- 
tion on recent physiological inquiries. Owing to the 
illness of Prof. Bateson, his course of lectures on 
the heredity of sex and some cognate problems has 
been' postponed. In addition to the Friday evening 
arrangements already announced, discourses will 
probably be given by Mr. F. Balfour Browne, Capt. 
C. G. Rawling, Prof. .Silvanus P. Thompson, Mr. 
Owen Seaman, and Dr. Francis Ward. I 

Under its curator, Mr. A. G. Thacker, the Public 
Museum at Gloucester is being actively developed. 
The fine collection of Roman remains is being extended 
and rearranged. In the archi^eological department the | 
museum has received from Sir W. '\\ Thisclton-Dyer 
a collection of the “river-drift” type of palaeoliths. 
The Cotswold district abounds in Neolithic imple- 
ments, which are here well represented. But in this 
latter department, by the gift of the fine collection 
made by the late Mr. G. B. Witts, the museum at 
Cheltenham holds, perhaps, a higher place. Between 
the two the Neolithic culture of the southern midlands 
is now admirably represented. 

In the transmission of pathogenic trypanosomes of 
man and domestic animals by t.setse-llies in Africa j 
there has been some difference of opinion amongst I 
investigators as regards the connection between the j 
infectivity of the fly and the invasion of its salivary 
glands by the trypanosomes. Kleine was of opinion 
that the development of Trypanosoma gamhiense in 
(rlossina palpalis was limited to the intestine of the ' 
flv, while the Royal Society’s commissioners in | 
Uganda considered that the invasion of the salivary . 
glands was necessary to render the llv infective. In 
a memoir published in Annals of Tropical Medicine 
and Parasitology (vol. vi.. No. 4), Kinghorn, Yorke, 
and Lloyd publish a number of experiments on the 
transmission of T, rhodesiense by G. morsitans, which 
prove in the most convincing manner that the fly 
only becomes infective when its salivary glands are 
invaded and is non-in fectivc when the trypanosomes 
are confined to the intestine only, even if swarming 
^in this part. The trypanosomes found jn the salivary 
gland resemble the stumpy form found in mammalian 
blood, and differ from the predominant type found in 
the intestine of the fly. The same result has been 
obtained by Miss Muriel Robertson in her researches 
on the development of 1\ gamhiense in G. palpalis 
(Phil. Trans. (B), vol. cciii.). 

The fresh-water fishes of South Africa form the 
subject of an illustrated report by Messrs. Gilchrist 
and Wardlaw Thompson, published as part 5 of 
vol. xi.^of the Annals of the South African Museum. 
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It is based on collections in the South African, Bula- 
wayo, and Transvaal Sluseums, a large proportion 
of which was procured by the aid of grants from the 
British and the South African Associations for the 
Advancement of Science. A considerable number of 
species are described as new. 

According to the report . for the past year, the 
Rugby School Natural History Society continues its 
activity in all branches, the entomological section 
being particularly remarkable for its energy, as 
exemplified by a long list of the specie.s of four orders 
of insects collected in the neighbourhood. VVe have 
also received the seventy-ninth report of the Bootham 
School Natural History, Literary, and Polytechnic 
.Society, in which it is recorded that two of the mem- 
bers obtained prizes at a public-school essay competi- 
tion arranged by the Royal Society for the Protection 
of Birds. 

Mr. G. Fischer. Jena, has sent us a reprint from 
the “ Handwdrterbuch dor Naturwissen.schaften,” en- 
titled “ Leitfaden der Dcsccmdenztlieorie,” by Prof. L. 
Ff.Hte, of Jena (price 1.60 marks). The aiffhor attempts 
in fifty-five pages, of which nearly half the space is 
occupied by illustrations, to sketch the outlines of the 
evidence on which the evolution theory is based. 
When the difficulties of compressing the subject to 
this extent are remembered, the result must be re- 
garded as remarkably successful. All the chief lines 
of argument are mentioned, with the exception of those 
derived from the study of heredity and oxp(*rimentaI 
morphology, which are dealt with in a separate sec- 
tion of the Handwdrterhnch. The style is simple, and 
the cases chosen in illustration well suited to the 
purpose, but it is perhaps unfortunate that scarcely 
anv examples are taken from the vegetable kingdom. 

In the report of the .\merican Museum of Natural 
History for 1912 attention is directed to the policy 
of instituting exploring and collecting expeditions, 
rather than depending on purchase, as the chief 
means of increasing the collections. “While speci- 
mens for exhibition are the chief aim of the explorer, 
he brings back a large amount of information regard- 
ing the country visited, as well as photographs, draw- 
ings, or paintings, which are absolutely essential both 
for publication and as accessories to exhibition, . . . 

In all, thirty-five parties were operating in the field 
during the 3'^ear 1912 ; ever\^ continent on the globe 
except Australia has been visited, and remarkable 
success has crowned the efforts of the leaders.” Illus- 
tions of several of the new exhibits, including one of 
a fine pair of African forest-hogs, render the report 
highly attractive. 

The report of the Dove Marine Laboratory, Culler- 
coats, for the year ending June 30, 1912, deals with 
a considerable number of subjects bearing more or 
less directly on practical fishery questions. In most 
cases these are dealt with very briefly, and it might 
perhaps be suggested that conclusions of more per- 
manent value would be reached if fewer subjefcts were 
investigated, and those that were attempted were 
more thoroughly and exhaustively done. The paper 
by B. Storrow on Nephrops norvegiciis is the most 
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satisfactory from this point of view, and is based on a 
isomowhat extensive coUectidft of valuable data. The 
note on the spawning of the plaice by the same author, 
on the other hand, with Its accompanying plate, seems 
to be of only trifling value, and might well have been 
allowed to rest in the laboratory notebook until further 
arid more conclusive observations could be added. 
Prof. Meek contributes short papers on lobster cul- 
ture, on mussel culture, and on the protection of 
crabs and lobsters, and measurements of certain 
samples of herrings are also recorded. 

In the current number of The Quarterly Journal of 
Microscopical Science (vol. Iviii., part 4) Mr. G. E. 
Johnson gives an account of those familiar yet little- 
known organisms, the nematodes of the common 
earthworm. Larval nematodes occur abundantly, both 
encysted in the body-cavity and in an active condition 
in the nephridia. These are shown to belong to the 
same species, which the author distinguishes as 
' Rhahditis pelliOf Biitschli, non Schneider.” As 
Schneider’s species was described first it is obvious, 
as the author points out, that a new specific najjue 
will be required for the form under discussion, but 
he refrains from giving this name until Schneider’s 
Species shall have been re-examined. Apparently the 
nematodes do no harm to the earthworm, and they 
Only reach the adult condition in the decaying body 
of the worm after the latter has died. There is no 
evidence of another host, but the complete life-history 
is not yet known. Another paper of interest from the 
point of view of economic zoology is by Mr. J. David- 
son, being the first part of an elaborate memoir on 
the structure and biology of the \vooIly aphis of the 
apple-tree, often known as the American blight. Cap- 
tain Meek contributes a useful discussion on the 
mechanisrn of mitosis, from which it appears very 
evident that, in spite of numerous theories, no satis- 
factory explanation of the phenomena has yet been 
arrived at. The only general conclusion that can be 
drawn at present appears to be ” that the mitotic 
spindle is not a figure formed entirely by the action 
of forces at its poles.” 

The April number of Bedrock (vol. ii., No. i) offers 
a varied and interesting bill of fare to its readers, 
ranging from a study of Japanese colonial methods, 
by Miss Ellen Churchill Semple, to Prof. H. H. 
Turner’s essay on the nebular hypothesis and its 
developments. Miss Semple’s article affords an in- 
teresting glimpse of the up-to-date application of scien- 
tific principles to colonisation as practised by the 
Japanese. In the island of Formosa the savage 
aborigines arc isolated by means of a wire fence 300 
miles long, the lowest wire of which is charged with 
an electric current strong enough to stun or kill 
anyone trying to climb over or creep under it. The 
fence is guarded at intervals of 500 yards by block- 
houses with atmed police, one of whose functions is to 
receive the natives within the pale of civilisation when 
they arc prepared to submit, and thenceforth to edu- 
cate and look after them generally. Prof. Poulton 
contributes a very useful account of the latest advances 
in our knowledge of the phenomena of mimicry, as 
illustrated by the African Papilioninse. It will be 
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remembered that the polymorphic females of certain 
species of this group of butterflies are adapted to 
mimic various species of Danainae and Acraeinac in 
different parts of the continent, and that one and the 
same female may produce several different forms of 
mimicking offspring. Prof. Poulton dismis^s, the 
suggestion that the different forms of mimicking 
pattern have arisen by sudden mutation, and brings 
forward evidence to show that they have been pro- 
duced gradually by natural selection. At the same 
time he adduces evidence which suggests that the 
different patterns may be inherited in Mendelian 
fashion. The discussion on telepathy as a fact of 
experience is continued by Sir Oliver Lodge and Sir 
Ray Lankester, and Mr. McDougall has a very ij^- 
teresting article on modern materialism, in which 
he discusses the question of Vitalism, versus Mechan- 
ism. Considerations of space prevent us from men- 
I tioning other valuable contributions. 

Reprints have been received of two inteV'csting 
papers dealing with the evolutionary aspects of plant 
ecology, one by Rev. G. Henslow (” Evolution con- 
sidered as Bearing upon the Evolution of Plants,” 
Scientia, vol. xiii., 1913, 19 pp.). the other by 
Mr. L. Cockayne, F.R.S. (‘‘Observations Concerning 
Evolution Derived from Ecological Studies in New' 
Zealand,” Trans. N.Z. Inst., vol. xliv., 1912, 50 pp., 
8 plates). I'he latter is of especial importance from 
the wealth of observational data which it contains, 
throwing light upon various problems in the ecology 
and biology of plants in general, and suggesting many 
olhers which are open for investigation. It is not pos- 
sible here to analyse these publications, which will 
doubtless receive attention in the newly founded 
Journal of Ecology, It must suffice to say that both 
authors urge that students of evolution have not paid 
sufficient attention to the material drawn from the 
ecological study of vegetation, and that many facts 
concerning the relation of plants to environment can 
only be adequately explained on the assumption that 
characters evoked by stimuli affecting the body-cells 
are emphatically capable of being inherited. 

Lady Isarei. Browne has sent a reprint of ‘‘Contri- 
butions to our Knowledge of the Anatomy of the Cone 
and Fertile Stem of Equisetum ” (Annals of Botany, 
vol. xxvi.), from which it appears — as so frequently 
happens — that the re-investigation of the structure of 
even the most familiar plants, especially those belong- 
ing to groups which had a much greater development 
in the past than at the present day, results in the 
filling-up of various gaps in the knowledge of thes^ 
groups. The author gives an historical introduction 
indicating previous w’ork done on this much-investi-C'‘C 
gated genus, and after presenting the results of her 
own thorough examination of the anatomy of the 
cone and fertile stem of several horsetail species, dis- 
cusses the general organisation of the cones in the 
recent and extinct Equisetales. The structure of the 
cone axis or stem supports the view that the spore- 
bearing organs (sporangiophores) are whole append- 
ages and not lobes of a sporophyll or leaf. The 
collar-like outgrowth (annulus) below the cone in 
recent horsetails appears to represent a reduced node ; 



NATURE 


195 


April 24; 1913] 

this is confirmed by the anatomy of abnormal speci- 
mens of the field horsetail in whith more than oqe 
annulus is present. 

The report of experiments carried out in 1912 at the 
Harper Adams Agricultural College and in Shropshire 
and Staffordshire contains accounts of inquiries into 
the effect of pruning and of grass on fruit trees, the 
wart disease of potatoes, the manuring of grass land 
for milk, Sic. During the past year oats in many 
parts of the country were badly attacked by the frit-fly 
(Oscinis frit), and since the life-history of this pest 
is not fully known, investigations in this direction have 
been instituted. Although preventive measures cannot 
ijbe given at present, it may be noted that early sown 
are not so liable to attack as those sown later, 
and also that a dressing of nitrate of soda helps the 
plant to recover from initial attack by the pest. How 
far the severity of attack depends on the variety of oat 
has still to be ascertained, but striking differences 
were observed among the varieties cultivated last year. 

Messrs. E. S. Salmon and C. W. B. Wrtght con- 
tribute a paper to the March number of the Journal 
of the Board of Agriculture on lime-sulphur wash for 
American gooseberry mildew. As a result of extended 
observations it has been found that different varieties 
of gooseberries differ to a marked degree as regards 
the susceptibility of the foliage to injury from the 
wash. It is possible with some varieties, “May 
Duko,“ to spray repeatedly throughout the season 
with lime-sulphur, at a strength (i-ot sp. gr.) sufficient 
to prevent the attacks of the mildew, without causing 
any injury to the foliage. In other cases it seems 
probable that the foliage of a variety may be resistant 
to injury from the wash, while showing susceptibility 
later in the season. Other varieties, such as “Valen- 
tine’s Seedling ’’ and “ Yellow Rough,” are so sensi- 
tive that they cannot safely be sprayed with lime- 
sulphur. 

The report of Stonyhurst College Observatory 
{Lancashire) for 1912 contains results of meteoro- 
logical, magnetical, and scismological observations, 
together with mean and extreme values for the last 
.sixty-five years. Some of the meteorological results 
for last year are noteworthy from several points of 
view. The annual raipfall was 7J in. above the 
average ; in March the amount was more than double 
the average, and was the greatest on record for that 
month. The duration of bright sunshine was nearly 
410 hours below the yearly average (thirty-two years); 
August had only 50 per cent, of the normal amount, 
and the maximum temperature was ii-6° below its 
‘average highest reading. Father .Sidgreaves states 
•wthat owing to the decision of the ^Meteorological 
Office to reduce the number of its observing stations 
the .connection of Stonyhurst with the office would 
cease at the end of March, but we are glad to learn 
that the automatic recorders are to remain there, and 
will be kept in active service. This observatory is 
one of those adopted by the first Meteorological 
Committee (1867) for the continuous registration of 
meteorological phenomena at important positions in 
the^ British Islands. In the teport of the Meteoro- 
logical Committee for the year ended March 31, 1912, ^ 
it was explained that the urgency of questions con- 
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nected with the upper air had: decided; it to with- 
draw in some leases the grants made for: the continu*- 

ance of observations in the old form. : 

Part 5 of the first volume , of the science reports 6f 
the Tohoku Imperial Oniyersity, Japan, /"contains a 
paper on the magnetic susceptibilities of irom steel, 
nickel, and cobalt up to temperatures of 1300® C., by 
Profs. Honda and Takagi. The method used depends 
on the measurement of the force under which the 
mairnetisable material moves from a weak to a strong 
part of the magnetic field in which it is placed. The 
field was provided by a small du Bois electromagnet, 
and the force was measured by means of a delicate 
spring balance. The materials tested were placed in 
a small magnesia capsule surrounded by an electric 
furnace. The temperature of the specimen was deter- 
mined by means of a platinum platinum-rhodium 
thermo-junction standardised by the use of the melting 
points of lead, zinc, antimony, copper, and nickel. As 
the result of their investigations, the authors find that 
Curie’s law, according to which the susceptibility 
slioiild varv inversely as the absolute temperature, 
does not hold for nickel below 500® C., does not hold 
over any extended ran.ge of temperature for cobalt, 
and is not even approximately true of iron or steel in 
what is known as the 7 state above 800® or 900® C. 

Messrs. Townson and Mercer, Ltd., have sent (Is 
a specimen of a n(‘w type of inorganic filter for labora- 
tory purposes. The filter is cone-shaped, and is under- 
stood to be composed of powdered alundum (a variety 
of fused alumina) cemented by firing with siliceous 
I material. It is sufficiently porous to allow of rapid 
filtration, is not sensibly affected by solutions of 
common chemical reagents, and withaStands the usual 
temperatures employed in the laborat.'^ny. For use, it 
I is fitted into an ordinary glass funnel by means of 

I rubber tubing, and connected with a filter-pump. 
Paper filters can be employed with it, or not, accord- 
ing to requirements. One of the chief advantages is 

I that the filter can be used for quantitative determina- 
tions in the same manner ns a Gooch type of filter, 
but without the trouble of preparing an asbestos layer 
every time. A light aluminium stand is supplied for 
convenience in weighing. How far any difficulty of 
cleansing or liability to fracture might prove trouble- 
some, only extended trial could show; but a few 
summary experiments indicate that the filters will 
probably be very convenient for many gravimetric 
chemical operations. The makers are the Norton 
Company, Massachusetts. 

In the course of an article on the relation of 
engineering and architecture. The Builder for April 

II suggests two main considerations as accounting 
for the division which now exists : one, the public 
willingness to accept great works of engineering as 
necessary evils from an aesthetic point of view; the 
other, the greater extept to which the engineer must 
be immersed in the practical considerations of high 
mathematical problems which have to be solved in 
connection with many engineering works. The latter, 
it is asserted, tends to the narrowing of the mental 
point of view. The remedies suggested are the educa- 
tion of public opinion so that it will demand the 
aesthetic treatment of engineering work, and the 
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of engineering and architecture as com- 
ponent pattjs of one calling. Our contemporary don- 
; siders that the engineer should have a preliminary 
training in architecture, and that the architect would 
be the better artist if he had studied something of the 
principles which underlie engineering, instead of 
going through the world content to hoe his own 
furrow irrespective of the general field. 

Engineering for April i8 contains a very full illus- 
trated description of <he new Cunard liner Aquitania, 
which is being built and engined by Messrs. John 
Brown and Co., Ltd., of Clydebank. This vessel is 
the largest ship yet built for the express service to 
New York. The following are the principal dimen- 
sions : — Length over all, 902 ft. ; breadth, 97 ft. ; 
depth, 64 ft.; displacement, 49,400 tons; shaft-horse- 
power of the four-screw steam turbines, 60,000 ; 4230 
passengers and crow are provided for. There are 
forty-one watertight compartments in the double 
bottom, and eighty-four watertight compartments in 
the moulded slnicture of the ship above the double 
bottom, formed by transverse and longitudinal bulk- 
heads and watertight decks. The transverse bulk- 
heads have been carried up to an unusual height. 
The conditions arc such that should the fore part of 
the ship for the first five compartments, or the after 
[Art of the ship for the six after cornpartments, or the 
five centre compartments, be open to the sea, the ship 
would still remain in a perfectly stable condition. To 
render possible (he launching and navigation of the 
vessel to the sea, it has been necessaiy to widen and 
deepen the channel of the River Clyde, a work which 
will be of lasting benefit to navigation. The ship 
was launched successfully on Monday last. 

In the announcement of Cranadian tide tables made 
in N.ature of March 27 (p. 1)5), it was implied that 
they are issuc’d by the Government Printing Bureau 
at Ottawa, whereas, Mr. W. Bell Davwson writes to 
point out, they are mendy printed there, and are 
prepared and issued under his direction from the 
office of the. Tidal and Current Survey, Ottawa. It 
may here be mentioned that the Tide Tables are 
issued in two series, which refer to eastern Canada 
and the Pacific respectively, the tides of two oceans 
3000 miles apart, on opposite coasts. The work of 
the Canadian Survey is thus very extended, and the 
limited staff which carries it on is beginning further 
investigation in Hudson Bay, an area much larger 
than the North .Sea, and quite as complex in its tides, 

OUR ASTRONOMICAL COLUMN. 

The Solar Union at Bonn.- The fifth meeting of 
the International Union for Cooperation in Solar 
Re.search will be held in the Physical In.stitute of the 
Bonn University on July 31 next, and a preliminary 
programme for that occasion has now been circu- 
lated. On the evening of July 30 a reception will 
be held in the large hall of the reading and recreation 
society, and the mornings of July 31, August i and 2, 
and afternoons of the two former dates, will be de- 
voted to the discussions. The afternoon and evening 
of August 2 and the whole day of August 3 will be 
taken up with a visit to Cologne, a reception being 
given in the hall of the Gurzenich at the invitation of 
the city of Cologne, and probable alternative excur- 
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siohs to (i) motor through the Eifel to the valley of 
the Mosel, and (a) tour in the Siebengebirge. August 
4 and 5 will see the resumption of the meetings, and 
the afternoon of the latter date may be employ^ in a 
steamer trip on the Rhine. In addition to the above, 
Prof. Kiistner wdll receive the members at the 
observatory on the afternoon or evening of August 
Prof. Karl Hausmann invites them to visit the 
Technical High School at Aachen, and the Astro- 
physical Observatory at Potsdam invites members for 
August II. 

A Case of Large Parali.el Proper Motion.— Dr. 
Ragnar Furuhjcim, of the Helsingfors Observatory, 
communicates to the Astronomische Nachrichlen 
(No. 4642, p. 179) an instance he has found of two 
stars fairly wide apart having the same velocity andj 
direction of proper motion. The stars in question ape 
a double star, BD + 45° 4408 and No. 12740 in Burn- 
ham’s catalogue (8 3 111. and 8*3 m., a=oh. om. 23s., 
5=4.450 15.5', 19000), the proper motion of which 
was earlier known and measured, and a star of the 
magnitude 9 5 m., its dis^ance from the above binary 
being about 5 5 minutes of arc. Dr. Furuhjelm gives 
I in detail the measures he made of both these stars on . 

' several plates which he had taken at different times 
in that region, and deduces the value of o«9" for the 
proper motion of the system, and 327*58" and 254® 
13*7' for the distance and position angle of stars. 
Finally, he directs attention to another similar case 
of large parallel proper motion as is exhibited in the 
stars A Ophiuchi and 30 Scorpii, which are about 
12*2' apart, and undergo a proper motion of 1*25". In 
this instance also one of the stars is a double with 
a distance of 4-2". Such systems form important 
objects for study. 

The .Solar Rotation in 1911. -In the March num- 
ber of The Asirophysical Journal (vol. xxxvii., No. 2) 
Mt\ssrs.* J. S. Plaskett and Ralph E. DeLury describe 
and give the results of their very thorough investiga- 
tion relating to the .spectroscopic determination of the 
solar rotation. The work was carried out at the 
Dominion Observatory at Ottawa, the observatory 
having undertaken this programme of work on the 
lines determined by the International Union for 
Cooperation in .Solar Research. , The instrumental 
equipment at the Ottawa Observatory is of first-rate 
.juality, and is all that is needful for the research 
which has been so successfully brought to an issue. 
The communication in question is of considerable 
length, and the authors describe and discuss the diffi- 
culties met with as regards personalities in measure- 
ment, instrurnental errors, t'tc. llie chief conclusions 
to which t(iev ultimately reached were that the values 
they deduced for the solar rotation could be repre- 
sented by formulae which were in exceedingly good 
agreement with those obtained by Duner and Adams 
(1Q08), except for a small and nearly constant angular 
difference. The absolute velocity of the solar rotation 
seems to be uncertain by a small amount, amounting 
to 2 or 3 per cent., due, as they suggest, to personal 
differences in the habit of measurement of the rota- 
tional displacements on the plates. No systematic-^ 
differences of velocity were found for different 
elements, although they discussed 3000 residuals from 
different lines and elements. It is of interest to 
give here the different formulae for the rotation as 
deduced by the authors and previous investigators : — 

Aneular velocity. 

Dundr io*6o° + 4*21° cos^ ^ 

Halm 12*03®+ 2*50° cos* 0 

.Adams (iqo8) 10*57® + 4*04° cos* ^ n 

Adams (mean) 11*04®+ 3*50® cos* ^ 

Plaskett (1911) ... 10*32® + 4*05® cos* 

DeLury (1911) 10*04® + 4 00® cos* ^ 





TliE TBNm mTESNATIONAL 
GEOGHAFHJCAL CONGRESS AT ROME. 

T he report of progfre^ and the discussion regard- 
ing the - international map of the world and 
polar exploration were the two predominant subjects 
at the International Geographical Congress just con- 
cluded at Rome. The long postponement from Octo- 
ber, 1911, to April, 1913, was sufficient to account for 
the meagre attendance of British representatives, of 
whom there were only ten, ^nd indeed foreign mem- 
bers as a whole. Polar explbration—both arctic 
and antarctic — was, however, well represented. Of 
the former, Admiral Peary, Admiral Cagni, Dr. 
Bruce, Mr. Bridgcman, and Mr. Steffinsson were 
representative, whilst Dr. Bruce, Dr. Nordenskjold, 
a^d ,Lieut. Lecoinle represented antarctic exploration. 
Tliere were also many others specially interested in 
polar research, as was testified by the presence 
of thirty delegates at the Polar Commission, 
which took the opportunity of meeting at the 
same time and place as the Geographical Congress! 
Although no striking results have accrued from this 
. rather anomalous body, yet it gives an excellent 
opportunity for polar explorers and their supporters 
to meet and discuss matters of common interest, 
and, being in strong force, special interest was natur- 
al 1}' shown in their work, and several important com- 
munications given. 

Internal ional Map. 

The most important result of the congress was the 
discussion and agreements reached regarding the in- 
ternational map of the world on a scale of 1 : 1,000,000. 
The British representatives who took special part in 
this section were Col. C. F. Close, Director-General 
of the Ordnance Survey of Great Britain ; Col. W. C. 
Headley, Mr. F. Grant Ogilvie, (M 3 ., and Mr. G. ( 3 . 
Chisholm. Gi?neral Jules de Shokalsky, St. Peters- 
burg; Prof. Albrecht Penck, Berlin; Fnginecr Charles 
Lallemand, and Prof. Paul Helbrouncr, Paris; Lieut. 
A. H. Bystrdm, Slockholm; Dr. H. von Harten- 
tliurn, Vienna, also took part in the diseussion. Nine 
States had undertaken the production of slieels of the 
international map in accordance with the resolutions 
of the official conference held in London in November, 
1909, namely Argentin.a, Chile, France, Great Britain, 
Hungar}% Italy, Japan, Spain, and the United States, 
and preparation work was also reported by the dele- 
gates of Portugal and Sweden, and the thanks of the 
congress w’ere voted to those States. 

By direction of the president of the congress in 
accordance with the resolution proposed by Prof. 
Penck, and approved at the general meeting of the 
congress, March 29, delegates of all countries in- 
terested in the international map held a meeting on 
.March 31, 1913, and passed the following resolutions 
• unanimously, and the resolutions w'ere submitted to 
the congress :■ • 

(i) It is desirable that another official conference 
should be held to consider questions affecting the in- 
•^ternational .map, of the w’orld on jthe scale of 
I . 1,000,000, in the capital of a State which has 
already undertaken the preparation of sheets of the 
map and it is thought that it would be convenient 
to all concerned if this capital were Paris. 

(2) In view of the fact that the general principles 
governing the construction of the map are already 
settled and adopted, the new conference should be 
asked to consider questions of detail only, such as the 
.§ixe of the lettering, character for railways, &c. 

(3) It is desirable that all civilised States should be 
invited to send delegates to the proposed conference, j 
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(4) It W()uld be coriv&ni^nt ir tti'e^.ldate of th« pro-^J 
posed corif^ence were towards the epd of the year. «V 

(5) London (Geographical Section of the , General 
Staff, War*" Office) remains the official centre of the 
undertaking until the assembly of the proposed Con- 
ference, and communications of interest with rejg^ard 
to the international map should be addressed tO that 
office. AIso^ it is desirable that a set of not fewer than 
fifty copies of a selected sheet already printed should 
be sent by each country which has produced a sheet 
or .sheets to the above office, at .an early date. These 
sheets will be distributed to tho-se^ Governments in- 
vited to the new conference, and to recognised private 
authorities. 

Polar Jixpioration. 

In arctic exploration special interest was also show'n 
in Mr. Vilhjdlmur .Stefdnsson’s plans of the Canadian 
Arctic expedition, which Icaycs Vancouver about June 
I for a period of three and a half years. As a pro-' 
liminary to laying these plans before the congress, 
Mr. Stefdnsson gave a detailed account in two sec- 
tions of his six years’ work on the Mackenzie River 
and along the arctic shores of Canada and on the 
islands to the north. During practically the whole of 
that time he lived as an Esquimaux among Esquimaux, 

I learning their language and many of their customs, 
j and making himself dependent on the resources 
j of the country. By this account of his previous work 
he showaal that no one was better fitted to carry out 
the plans of the new (Canadian Arctic expedition, 
which he himself had formulated. It was of special 
interest to hear Mr. Steffinsson emphasising not only 
the importance, but the great accdracy of- the work of 
the late Dr. John Rae. t 

Mr. Stefdnsson’s plan generally is to explore the 
B(‘aufort Sea and to seek for new lands to the north- 
west of those known islands lying to the north of 
the mainland of Canada, and to carry on further 
research, especially as regards his discovery of Esqui- 
maux of a blonde type living to the north-west of 
Victrria Land. .Special interest attaches -to the ex- 
pedition, because the Iheory which Mr. Steffinsson 
and others have is that the tides indicate a consider- 
able area of land lying in the Beaufort Sea to the 
north-west of Victoria Land. 

Admiral Peary, in supporting the plans, pointed 
out that the American Geographic Society and the 
.American Museum of Natund History had "in the 
first place come forw^ard, each offering to pay half, 
but that subsequently the Government of Canada 
had desired to make the expedition a Canadian one, 
seeing that it was for the exploration of Canadian 
arctic regions, and had offered to pay the whole cost. 
They in the United States appreciated the attitude of 
Canada. They had followed Mr. Stefdnsson’s past 
and presiMit work with the greatest interest, and 
wished his expedition the success it deserved. Dr. 
Bruce, in supporting the proposal, pointed out how, 
whereas the Pacific side of the south polar regions 
had received most attention from explorers, it had 
been on the Atlantic side that the north polar regions 
had been chiefly explored. This was due, he said, 
to the fact that the Atlantic side of the arctic regions 
was nearer the centres of civilisation. The regions 
Mr. Steffinsson intended to explore was particularly 
interesting from the oceanographical point of view, 
because no oceanographical research had been carried 
out on the Behring Straits side of the Arctic Ocean. 

Mr. Stefdnsson w^as taking with him a considerable 
oceanographical equipment and an excellent oceano- 
grapher, in the person of Mr. James Murray, who had 
done signal service with Sir John Murray in the 
Scottish Loch Survey, and with Sir Ernest Shackle-^ 
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ton in the antarctic regions. He thought the action 
of the Canadian Government was to be applauded, 
and served as an example to other Governments on 
this side of the Atlantic. 

Mr. Bridgeman gave a note on the Crocker Land 
expedition, as well as an interesting eulogy on Ad- 
miral Peary, entitled “ Peary : the Man and His 
Work.” Mr. Bridgeman showed a most beautiful 
series of slides of arctic scenery. Among other arctic 
papers was one by Dr. O. J. Skattum, of Christiania, 
on the map of Spitsbergen. Excellent as is the recent 
work of the Norwegians in Spitsbergen, he made a 
serious omission by making no reference to the highly 
detailed geodetic work in Prince Charles Foreland 
that has been done by Dr. W. S. Bruce and Mr. John 
Mafhicson in rgo6, 1907, and 1909. Neither did he 
acknowledge the financial nnd other help given to the 
Norwegians by the Prince of Monaco, who has also 
helped the Scottish expeditions. Dr. Skattum should 
spell “Spitsbergen” with a central “s” and not “z.” 
(he word being of Dutch and not German origin. 

An arctic paper of great interest and importance 
was given by General de Shokalsky, who also made 
several other important communications. It was on 
the work carrii'd out by the officers of the Russian 
Navy and the Russian Geographical Society dining 
the last twelve years. This work includes much de- 
tailed and valuable geographical research, on strictly 
scientific lines, that has been done along the arctic 
shores of Russia and Siberia, and seas adjacent. His 
paper on the new hypsometrical map of the Govern- 
ment of Moscow on a scale of i : 168,000 might also 
be regarded as an important contribution to arctic 
geographical research. , 

Antarctic Research. 

Dr. W- S. Bruce gave an account of his plans for 
another Scottish Antarctic expedition, which have 
already been given in detail at a meeting of the Royal 
Scottish Geographical Society, and for whidi the 
treasurer of the society is receiving subscriptions 
amounting already to a considerable but, as yet, by 
no means adequate amount. The plans, it will be 
remembered, are to carry out further extensive oceano- 
graphical research in the region of the Weddell Sea, 
to explore the continent in the neighbourhood of 
Coats Land, and to complete a sectional survey of 
Antarctica,' by a journey across from the Atlantic 
to the Pacific side of the* continent. The plans were 
very strongly supported by Admiral Peary, who urged 
the special importance of a journey to the south pole 
on the Weddell Sea side of Antarctica, and the im- 
])or(ance of detailed oceanographical research. He 
agreed with Dr. Bruce that there was plenty of room 
for many nations to work together in the antarctic 
region, and hoped that the United States would take 
part in the south polar campaign. Mr. G. G. Chis- 
holm, secretary of the Royal Scottish Geographical 
Society, said that the plans had the hearty support 
of that society. The plans were also cordially sup- 
ported by Prof. Penck, of Berlin, who referred to the 
work of Lieut. Filchner and his important discovery 
of an extension of Coats Land to the south-west. 
Dr. Otto Nordenskjold’s was the other antarctic con- 
tribution, namely, “A Comparison of the Inland Ice 
of Arctic and Antarctic Lands,” an important con- 
tribution to glaciology. 

Dr. Gerhard Schott, of Hamburg, gave an account 
of recent German oceanographical research in the 
Atlantic Ocean, and Prof. Drechsel, of Copenhagen, 
dwelt on the importance of continuous and periodic 
hydrographic researches carried on at definite stations, 
such as has been carried out recently by the Prince of 
Monaco and Dr. Richard in the Mediterranean. Prof. 
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J. Thoulet,* of Nancy, dwelt on the construction an 
utility of bathy-lithogical submarine charts, i 
that was in many respects very suggestive. Mis 
! Owenses account of the geysers of \ellowstone Far 
was an important contribution. 

On the whole the papers were of good quality, an 
showed the result of steady geographical r^earc 
during the past four and a half years. But there 1 
little doubt that the congress was seriously affecte 
by the postponement on account of the Turco-Italiai 
war, many who had offered contributions withdrawini 
them and presenting them to various geographica 
societies in the meantime. 

It was resolved to hold the next congress at St 
Petersburg on the invitation of the Russian Govern' 
ment, presented to the congress by General dj 
Shokalsky. 

A rather heated discussion arose on the questior 
of introducing Spanish as an official language, but 
this proposal was withdrawn, a special veto being 
given to the proposal by General de Shokalsky 
threatening to introduce Russian as an official 
language if the proposal were insisted on. 

INTRRNA TIONAL METEOROLOGY. 

A MEETING of the International Meteorological 
Committee was held un Rome on April 7-12, at 
the invitation of Prof. Palazzo, director of the Italian 
Meteorological Service. The meetings was attended by 
Dr. VV. N. Shaw, president of the committee, 
Gcheimrat Ilcllmann, the director of the Prussian 
Meteorological Service, secretary, and the following 
members, representing the meteorological services of 
their respective countries: — France, M. Angot; Pc?f- 
tuf^al and Azores, M. Chaves ; Holland, M. van 
Everdingen ; Siveden, M. Ilamberg ; Sivitzerland , M. 
Maurer; Italy, M. Pala/zo; Denmark, M. Ryder; 
Russia, M. Rykatcheff ; and Canada, Mr. Stupart. 
There were also present Prof. Hergcsell, the president 
of the International Commission for Scientific Aero- 
nautics, and Prof. Bjerknes, who had made important 
proposals, at the meeting of this commission held in 
Vienna in 1912, regarding the form in which meteoro- 
logical data for the upper air should be published. 
At the opening meeting letters expressing regret at 
their inability to attend the meeting were read from 
Prof. Mohn, Norway; Prof. Willis Moore, United 
States of Atnerica; Prof. Nakamura, Japan; and Dr. 
G. T. Walker, India. 

It is the function of the International Committee 
to deal with questions of organisation in which inter- 
i national cooperation is required. A considerable 
I number of such questions has become ripe for con- 
I sideration by the committee in the three years which 
have elapsed since the last meeting, held in Berlin 
in 1910. 

After the conclusion of the formal inaugural business 
the first meeting was devoted to the consideration of a 
letter which had been received from the president of the 
International Institute of Agriculture, asking for the 
assistance of the committee in furthering question^ 
connected witVi the influence of the weather in agri- 
cultural affairs. Apart from questions connected with 
weather forecasting, there are many problems^ con- 
nected with the influence of weather on the yield or 
quality of crops or the suitability of particular climates 
for particular crops which are capable of advancement 
by statistical methods, but as yet little progress has 
been made in this direction. The committee finally 
appointed a permanent commission to undertake the 
further working out of these questions. M. AngeS: 
was asked to act as president of this commission, 
and MM. Bdrnstein, Brounow, Louis Dop, Hergesell, 
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Ffilazzo, and Stupart as Inembers, it being understood 
that the commission would coopt additional members. 

The second day’s sitting was devoted to thd con- 
sideration of the report of the Commission on Weather 
Telegraphy, which had held a meeting in London in 
September last, and of the comments which had been 
received from the various institutes , concerned on the 
proposals of the commission. Apart from a few 
minor modifications, the committee approved the 
recommendations of the commission, which have been 
already referred to in a previous number of Nature 
(vol. xc., p. 107). The institutes are invited to intro- 
duce the suggested modifications in the present 
arrangements for exchange of telegraphic meteoro- 
logical reports within the European system on May i, 
19 14. From that date onwards a uniform telegraphic 
code will be adopted throughout Europe, though the 
dinorences between the units adojited in this country 
and oh the Continent will persist. Arising out of the 
report of the commission Avas the question of the 
receipt of information from ships at sea by wireless 
telegraphy. Up to the present this country stands 
alone in having a system for obtaining wireless re- 
ports from liners. Our geographical position invest/ 
such reports with special importance to us. It is .now 
hoped that the regulations connected with weather 
radio-telegrams adopted at the International Radio- 
telegraphic Conference, held in London in the summer 
of last year, will result in a considerable curtailing 
of the time which those messages occupy in trans- 
mission. Should this anticipation be realised, it is 
probable that other countries would also desire to avail 
themselves of this means for securing information 
from the Atlantic Ocean, and the president was there- 
fore requested to make inquiries regarding the matter. 

At this meeting the committee also considered a 
report on the velocity equivalents of the numbers of 
the Beaufort scale of wind force in use in different 
oountries drawn up by Messrs. Palazzo, Koppon, and 
Lempfert, by request of the Commission on Weather 
Telegraphy. The report showed that the equivalents 
used in different countries dilYer considerabl}^ but they 
all have one feature in common, viz., that they are 
based on comparisons of estimates of wind force with 
hourly means of wind velocity as measured on Robin- 
son cup anemometers. The last few years have wit- 
nessed a considerable advance in our knowledge of 
wind structure in consequence of demands which 
have been put forward by aviators, and thus the 
question arises whether the velocity in gusts should 
not find a place in any speciilcalion of the velocity 
equivalents of the Beaufort numbers that may be 
recommended for general international use. For this 
and other reasons the committee considered it in- 
expedient at th^ present juncture to recommend a 
definite scale of equivalents for general use, and con- 
tented itself with suggesting that if any meteoro- 
logical service wishes to make a change in the hourly 
equivalents which are now in use, the new values 
should be so selected that they do not fall outside 
the limits set by the scales adopted in Germany and 
in this country. The gentlemen referred to above 
ja:ere requested to prepare a further report, on which 
the committee rriight base a more derinite recom- 
mendation on some future occasion. 

At the next meeting questions arising out of the 
investigation of the upper air were considered. M. 
HergescII gave an account of the past work and 
future plans of the commission of which he is presi- 
dent. In connection with future plans, he stated that 
upper-air investigation would form an important part 
of the scientific work proposed by Capt, Amundsen 
in his projected drift across the polar basin in 1915, 
nnd it thus was very desirable to organise other 
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observationis in polar latitudes simultatieously^ 

Capt. Amundsen expedition. In connection with 
this subject, M. Rykatcheff stated that Russia con- 
templated carrying out soundings of the upper air 
at Jakoutsk and Verkhoyansk, and that there was 
also some prospect of expeditions being sent to Nova 
Zemlya and to the mouth of the Lena at the time of 
Amundsen’s expedition, if other countries were pre- 
pared to cooperate in other parts of the polar >asin. 
Inquiries elicited the fact that prospects seemed 
favourable for such cooperation; Thus M. Hergesell 
hoped to be able to arrange for the German station 
on Spitsbergen to remain in operation, and Mr. 
Stupart thought that he might be able to arrange 
for some work of the kind contemplated by the 
Stefdnsson expedition which the Canadian Govern- 
ment is sending out. The committee warmly sup- 
ported the proposal, and appointed MM. Hergesell, 
Rykatcheff, Ryder, and Stupart a small subcommittee 
to deal with the question. 

A second question of importance arising out of the 
upper-air work concerned the units to be adopted in 
the international public.ation in which the results of 
ascents made in all parts of the world are collected. 
A proposal brought forward by Prof. Bjerknes had 
l«‘d the commission responsible for this work to adop1;i 
at its meeting in Vienna in iqi2 a resolution recom- 
mending that pressure values should be given in 
absolute units, millibars, instead of in millimetres of 
mercury, with the proviso, however, that the recom- 
mendation should only become effective when it 
received the approval of the International Meteoro- 
logical Committee. The proposal has given rise to 
acute controversy in meteorological periodicals during 
the past year. Absolute pressure units are in many 
ways particularly suited to upper-air measurements, 
anti no one would oppose their use if it were possible 
to start afresh without reference to the material 
which has been already collected and published in 
other units. .Actually opinion has been sharply 
divided between those who trust that the temporary 
incoiiveiiieiices associated with all changes will soon 
be outweighed by the advantages accruing from the 
new system, and those who deprecate any departure 
from established practice. After considerable discus- 
sion, the committee met the difliculty by requesting 
the commission to print pressure values in absolute 
units, millibars, as well as in millimetres of mercury. 
The committee further recommended that this practice 
should be adopted in all publications giving the re- 
sults of observations in the free atmosphere. Thus 
a very difficult question has been settled for the pre- 
sent at the expense of a slight increase in the number 
of figures to be printed. A further proposal, originat- 
ing with Prof. Bjerknes, to give heights in “dynamic 
meters,” or rather to give geopotential instead of 
height in units of length, was refeiA^ed back to the 
commission for further consideration, at M. Herge- 
selPs request. 

At the following meeting the report of M. Maurer, 
he president of the Radiation Commission, was re- 
ceived. A letter from Mr. Hunt, the meteorologist 
of the Commonwealth of Australia, directed the atten- 
tion of the committee to the Campbell-Stokes sunshine 
recorder. Instruments of this type are widely used 
for recording the duration of bright sunshine, and 
their indications are generally regarded as reasonably 
comparable inter se. It appears, however, that the 
British Meteorological Service alone has adopted a 
definite specificatjon for the instrument, but there is 
no similar provision in other countries. The Radia- 
tion Commission was therefore requested to take into 
consideration the question of instituting comparisons 
between instrutnents of different form. 
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At the last meeting the report of the Conirnissum 
on Maritime Mcte*orolo^y and Storm VV«'irning Signals 
was considered. The recommendations of thc^ com- 
mission regarding day and night signals, drawn up 
at the meeting h(‘ld in London in September, 1912, 
were adopted except for a few j)C)ints, .such as the 
night signal for a hurricane, which was found to be 
likely to be contused with other signals Already in 
use. 'i hese rt'commendations have already been de- 
scribed in Natuke (Ioc. cit.), A substantial measure 
of international agreement in the matter of day 
and night storm warning signals has thus been 
attained. 

The Romo meeting of the committee was the third 
which has b<H*n held since the Conference of the 
Directors of Meteorological Observatories and Insti- 
tutes which met at Innsbruck in 1005. In accord- 
ance with established practice another conference of 
directors should be held before the committee can hold 
another meeting, and it was agreed to call together 
such a conference for the vear 1915. Holland was 
suggested as a suitable country for the meeting. 

M. Palaz/o had been at great pains to entertain his 
visitors and to afford them opportunities of seeing 
the g6odynamical and meteorological observatories 
near Rome. On the 'ruesday the committee was enter- 
tained at a dinner, .it whi('h the C^hief Inspector of 
Mines presided on Ix'half of the Minister of Agricul- 
ture, who sent a message regretting his inability to 
be present in person. On Wednesday the members 
were received at the International Institute of Agricul- 
ture by its president, the Marquis de Cappelli. The 
whole of 'rhursday was devoted to an exc'ursion which 
had for its object the sei sinological observatory at 
Rocca di Papa, with which was combin<‘d a visit to 
the Lake of Albano and to Frascati. On Friday after- 
noon the committee was invited to a meeting of the 
Physical Society* at Rome, wluTe it was welcomed 
by the president. Prof. Blascona, and subsequently 
listened to a leidurc by Prof. Bjerknes on the fields 
of force. 

On Saturdnv afternoon, April 12, the military ob- 
servatory at Bracciano was visited bv motor. This 
observatory lias been recently established, and many 
of the instruments wore not yet finally installed. It 
is fully equipped, not only for ordinarv meteorological 
W’ork, but also for taking aerial soundings with kites., 
registering or pilot b.alloons. A pilot balloon ascent 
was carried out in the presence of the visitors, who 
were subsequently entertained by the commandant 
and his officers. 

NICKEL STEELS IN CLOCK 
CONSTRUCTION, 

TN a pamphlet on “ Les Aciers au Nickel et leurs 
Applications "A Fllorologerie *’ (Paris, Gauthier- 
Vi liars), M. Ch-Ed. Guillaume gives in a simple form 
an account of the properties of nickel steels and of 
their application to the construction of compensated 
clocks, chronometers, torsion clocks, and even watches. 
The well-known peculiarities of the nickel steels as 
regards dilatation and variation of elastic modulus 
and other properties with temperature are briefly 
described and explained on the ground that the pre- 
sence of nickel depresses the temperature of the allo- 
tropic modification which occurs in iron at 890® C., 
and at the same time changes the transformation point 
of iron into a wide range of transformation tempera- 
ture in the alloys. It is when they are within this 
widened transformation range that these steels possess 
abnormally low coefficients of expansion, &c. 

M. Guillaume’s exposition of the applications of 
these steels shows, however, that although the alloy- 
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Steel known as “invar” can be produced so as to 
have negligibly low expansion, that is not the result 
to be desired lor horological purposes. In the case of 
clock pendulums having an invar rod, with bob and 
suspension of other metal, the compensation principle 
of Graham, used in the mercury pendulum, is em- 
ployed, but the use of a nicktd steel of low expansion 
avoids the use of a liquid and makes the attainment 
of compensation both simpler and more perfect in its 
results. A steel of ;'ero expansion would be less con- 
venient. 

More striking still is the application of nickel steel 
of a desired (low) coefiidcnt of expansion to tlie 
balance-wheels of chronometers of high accuracy. 
Here the use of these special steels has made it pos- 
sible to eliminate the second-order errors arising from 
the fact that compensation effected for two definite 
temperatures did not, with the older materials, avokl 
serious errors at intermediate temperatures, owing to 
the fact that the expansion curves of the two com- 
pensating metals only crossed at two points and lay 
widely apart at intermediate temperatures. 

The elimination of this, secondary error has made it 
worth while to seek other improvements in chrono- 
meter construction, so that an almost revolutionary 
improvement in these instruments has been brought 
about. For watches in which a compensated balance- 
wheel is excluded on account of cost, the use of *3 
hair-spring of a special nickel steel, to which some 
chromium has been added in order to raise the natur- 
allv low elastic limit, has rc-sultcd in the evolution of 
a cheap method of producing compensated watche. . 
In this case the abnormal manner in which the elastic 
modulus of these steels varies with temperature has 
been utilised. 

The similar anomalous variation of the torsion . 
modulus has also been utilised in connection with the 
construction of clocks with torsion pendulums, and 
has brought these clocks into the range of reasonably 
accurate instruments for the measurement of time. 
Thev have the advantage of requiring very little 
driving power, and can therefore run for four hundred 
days on a single winding. 

M. Guillaume points out that these important 
developments must all be regarded as resulting from 
the study of the internal transformations of solutions 
and of alloys and that they have resulted indirectly 
from the study of nickel steels for purposes of metro- 
"The gradual and also the transient changes of 
dimen.sion to which steels of the “ invar ” type are 
known to be subject are fortunately too minute to 
interfere with these applications, provided the steel 
has been properly aged. W. Rosenhain. 


I'ARTATIONS OF THE SPECTRUM OF 
TITANIUM IN THE ELECTRIC FURNACE, 

pNHANCED lines are taking a more and more- 
^ prominent part in the discussion of both 
terrestrial and celestial spectra, and another valu- 
able contribution to the subject comes from the 
researches of Mr. A. S. King, of the Mount 
Wilson SoIaV Observatory (Astrophysical Journai?^ 
vol. xxxvii.. No. 2, March). The investigation which 
he has in hand deals with variations in the spectrum 
of titanium by different temperatures of the electric 
furnace in order, if possible, to fix the place of the 
enhanced lines on the temperature scale. As enhanced 
lines are in general difficult to produce in the furnace, 
he made the attempt of forcing the furnace tempera- 
tures up in order to make them appear in the spectra. 
This he has very successfully accomplished, and in 
the process he has been able to observe several re- 
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markable phenomena bearing directly on the nature 
of enhanced lines in general, which he describes in 
the present communication. Using larger dispersion 
than in his former experiments, ana employing thinner 
tubes in the furnace, he ran the furnace until the 
tube wore thin with the strong vaporisation of the 
carbon, and ultimately broke. It was near this break- 
ing period that the important observations were made. 

The description of the experiments is given very 
fully in the paper, and is finely illustrated with repro- 
ductions of some of the spectra obtained, but here 
only the leading features of the research can 
be stated. The titanium enhanced lines appear in the 
regular furnace spectrum for temperatures probably 
somewhat higher than 20(&° C., but arc very faint 
conipared with the arc lines. At still higher tempera- 
ti^res, the furnace conditions still existing, there is 
an^ indication of a slight increase in the relative 
strength of the enhanced linos. At the stage when 
the furnace tube burns through, resulting in the 
formation of a low-voltage arc, the consumption of 
electrical energy at the point being very large, the 
enhanced lines of titanium aritl the spark line A4267 of 
carbon appear with an intensity usually attainal)Ie 
only in powerful sparks. Photographs taken with the 
slit across the entire image of the tube’s interior show 
that the relative strength of the enhanced lines is 
much greater in the centre of the tube than near the 
wall, the effect being very pronounced in the case of 
the carbon spark line. Mr. King also directs atten- 
tion to the important observation that the vapour in 
the centre of the broken tube shows a tendency to give 
a line farther to the red than near the wall, this being 
shown in the increasing dissymmetry of the lines from 
the end towards the middle. This effect, he points 
out, is in harmony with the action of the condensed 
spark, but can scarcely, in the case of the furnace 
lines, be ascribed to pressure. 

ARISTOTLE AS A NATURALIST.^ 

A MONG the isles of Greece there is a certain 
/Tl island, insula nobilis et amoena, which Aristotle 
knew well. It** lies on the Asian side, between the 
Troad and the Ionian coast, and far into its bosom, 
by the little town of Pyrrha, runs a broad and sheltered 
lagoon. It is the island of Lesbos. Here Aristotle 
t ame and spent two years of his life, in middle age, 
bringing his princess-bride from the petty court ot a 
little neighbouring State where he had already spent 
three years. It was just before he w^ent to Macedon 
to teach Alexander; it was ten years later that he 
went back to Athens to begin teaching in the Lyceum. 
Now in the “ Natdral History,” references to places 
in Greece proper are very few^ indeed ; there is much 
more frequent mention of places on the northern and 
eastern coasts of the .^9Egean, from Aristotle’s own 
homeland down to the Carian coast; and to places 
in and round that island of Lesbos or Mytilene, a 
whole cluster of Aristotle’s statements and descrip- 
tions refer. Here, for instance, Aristotle mentions a 
peculiarity of the deer on*a neighbouring islet, of the 
Easels by the wayside by another island town. He 
speakc of the big purple Murex shells at Cape Lectum, 
and of the different sorts of sponges found on the 
[andward and the seaward side of Cape Malia. But 
it is to the lagoon at Pyrrha that Aristotle oftenest 
alludes. Here were sternsh, in such abundance as to 
be. a pest to the fishermen; here the scallops had been 
exterminated by a period of drought, and by the con- 
tinual working of the fishermen’s dredge; here the 
sea-urchins come into season in the w’inter time, an 

. Uie Herbert Spencer lertnre delivered at Oxford on February 14 

by Prof. D'Arcy W. Thomp^onj C.B. 
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unusual -circumstance. Here among the cuttlefishes 
was found no octopus, either of the common or of the 
musky kind ; here was no parrot- wrasse, nor any 
kind of spiny fish, nor sea-crawfish, nor the spotted 
nor the spiny dog-lish; and, again, from this lagoon, 
all the fishes, save only a little gudgeon, migrated 
seaward to breed. And though wdth no special appli- 
cation to the island, but only to the Asiatic coast in 
general, I may add that the chameleon, which is 
the subject of one of Aristotle’s most perfect and 
minute investigations, is. here comparatively common, 
but is not known to occur in Greece at all. 

I take it then as probable, or even proven, that an 
important part of Aristotle’s work in natural history 
was done upon the Asiatic coast, and in and near to 
Mitylene. He will be a lucky naturalist who shall go 
some day and spend a quiet summer by that calm 
lagoon, find there all the natural wealth baaov 
. . . evTos €€(jy(if and have around his feet the 
creatures that Aristotle loved and knew. Moreover, 
it follows for certain, if all this be true, that Aris- 
totle’s biological studies preceded his more strictly 
philosophical work; and it is of no small importance 
that we should be (so far as possible) assured ol this, 
when we speculate upon the influence of his biology 
on his philosophy. * 

Aristotle is no tyro in biology. When he writes 
upon mechanics or on physics, wc read him with 
difficulty : his ways are not our ways ; his explanations 
seem laboured; his science has an archaic look, as it 
were coming from another world to ours, a world 
before Galileo. .Speaking with all diffidence, I have 
my doubts as to his mathematics. In spite of a 
certain formidable passage in the ” Ethics,” where w^e 
have a sort of ethica more geometrico demonstrata, 
favourite use of the equality of the angles of a 
triangle to four right angles, as an example of proof 
indisputable, in spite even of his treatise, “De Lineis 
Insecabilibus,” 1 am tempted to suspect that he some- 
times passed shyly beneath the superscription over 
Plato’s door. 

But he was, and is, a very great naturalist. When 
he treats of natural history, his language is our 
language, and his methods and his problems are well- 
nigh identical with our own. He had familiar know- 
ledge of a thousand varied forms of life, of bird, and 
beast, and plant, and creeping thing : he was careful 
to note their least details of outward structure, and 
curious to probe by dissection into their parts within. 
He studied the metamorphoses of gnat and butterfly, 
and opened the bird’s egg to find the mystery of 
incipient life in the developing chick. He recognised 
great problems of biology that are still ours to-day, 
problems of heredity, of sex, of nutrition and growth, 
of adaptation, of the struggle for existence, of the 
orderly sequence of nature’s plan. Above all, he was 
a student of life itself. If he was a learned anatomist, 
a great student of the dead, still more was he a lover 
of the living. Evermore his world is in movement. 
The seed is growing, the heart beating, the frame 
breathing. The ways and habits of living things must 
be known : how they work and play, love and hate, 
feed and procreate, rear and tend their young ; whether 
they dwell solitary, or in more and more organised 
companies and societies. All such things appeal to 
his imagination and his diligence. Even his anatomy 
becomes at once an anaiomia animata, as Haller, 
poet and physiologist, was wont to describe the science 
to which he gave the name of physiology. This*atti- 
tude*towards life, such knowleage got tlxereby, after- 
wards helped to shape and mould Aristotle’s philo- 
sophy. 

I have no feason to suppose that the study of . 
biology “maketh a man wise,” but I am sure it helped 



202 


NATURE 


[April 24, 1913 


to Jead Aristollo on the road to wisdom. Nevertheless 
he takes occasion to explain, or to excuse, his devotion 
to this study, alien, seemingly, to the pursuit of 
philosophy. “Doublless,” he says, “the glory of the 
heavenly bodies fills us with more delight than we 
gain from the contemplation of these lowly things ; 
for the sun and stars are born not, neither do they 
decay, but are eternal and divine. But the heavens 
are high and afar off, and of celestial things the 
knowledge that our senses give us is scanty and dim. 
On the other hand, the living creatures are nigh at 
hand, and of each and all of them we may gain 
ample and certain knowledge if we so desire. If a 
statue please us, shall not the living fill us with 
delight; all the more if in the spirit of philosophy we 
search for causes and recognise the evidences of 
dt‘sign. Then will nature’s purpose and her deep- 
seated laws be everywhere revealed, all tending in her 
multitudinous work to one form or another of the 
b(‘autiful.’’ In somewhat similar words does Bacon 
retranslate a familiar .saying : “He hath made all 
things beautiful according to their seasons; also he 
hath submitted the world to man’s enquiry.” On 
the other hand, a most distinguished philosopher of 
to-day is struck, and apparently perplexed, by “the 
awkward and grotesque, even the ludicrous and 
hideous forms of some plants and animals.” I com- 
mend him, with all respect, to Aristotle- or to that 
Aristotelian verity given us in a nutshell by Rodin, 

“ 11 n’y a pas de laidcur ! ” 

To be sure, Aristotle’s notion of beauty was not 
Rodin’s. He had a philosopher’s comprehension of 
the beautiful, as he had a great critic’s knowledge 
and understanding of poetry ; but wise and learned 
as he was, he was neitlier artist nor poet. His style 
seldom rises, and only in a few such passages as that 
which I hav(‘ qpoted, above its level didactic plane. 
Plato saw nhilosophy, aslronomy, even mathematics, 
ns in a vision ; but Aristotle does not know this con- 
summation of a dream. The bees have a king, with 
Aristotle. Had Plato told us of the kingdom of the 
bees, I think we should have had Shakespearian 
imagery. The king would have had his “officers of 
sorts,” his magistrates, and soldiers, his “ singing 
masons building roofs of gold.” Even Pliny, arid en- 
cyclopaedist as he is, can now and then throb and | 
thrill us as Aristotle cannot do- for example, when 
he throws no little poetry and still more of music 
into his description of the nightingale’s song. 

But let us now come, at last, to exemplify, by .a 
few brief citations, the nature .and extent of Aris- 
totle’s zoological knowledge. Among the bloodless 
animals, as Aristotle called what we call the inverte- 
brates, he distinguishes four great genera, and of 
these the Molluscs are one. Those arc the cuttle- 
fish, which have now surrendered their Aristotelian 
name of “molluscs” to that greater group, which 
is seen to include them, with the shellfish, or “ostra- 
coderma ” of Aristotle. These cuttle-fishes are 
creatures that we seldom see, but in the Mediter- 
ranean they are an article of food, and many kinds 
arc known to the fishermen. All, or well-nigh all, of | 
these many kinds were known to Aristotle, and his ! 
account of them has come down to us with singular 
completeness. He describes their form and their 
anatomy, their habits, their development, all with 
such faithful accuracy that what we can add to-day 
is of secondarv importance. He begins with a 
mctfiodical description of the general form, tells us 
of the body and fins, of the eight arms with their 
rows of suckers, of the abnormal position of the 
head. He points out the two long artiis of Sepia and 
of the Calamaries, and their absence in the octopus; 
and he tells us, what was only confirmed of late, that 
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with these two long arms the creature clings to the 
rock and sways about like a ship at anchor. He 
describes the great eyes, the two big* teeth forming 
the beak; and he dissects the whole structure of the 
! gut, with its long gullet, its round crop, its stomach, 

I and the little coiled coccal diverticulum; dissecting 
not only one but several species, and noting differ- 

nces that were not observed again until Cuvier re- 
dissected them. He describes the funnel and its rela- 
tion to the mantle-sac, and the ink-bag, which he 
, shows to be largest in Sepia of all others. And here, 

I by the way, he seems to make one of those apparent 
errors that, as it happens, turn out to be justified; 
for he tells us that in Octopus the funnel is on the 
upper .side, the fact being ’lihat when the creature lies 
prone upon the ground, with all its arms spread apd 
llattened out, the funnel-tube (instead of being flat- 
tened out beneath the creature’s prostrate body^is 
long enough to protrude upwards between arms and 
head, and to appear on one side or other thereof, in 
a position .apparently the reverse of its natural one. 
He describes the character of the cuttlc-bone in Sepia, 
and of the horny pen Svhich takes its place in the 
various calamaries, and notes the lack of any similar 
structure in Octopus. He dissects in both sexes the 
reproductive organs, noting without exception all 
their essential and complicated parts ; and he had 
figured these in his lost volume of anatomical 
diagrams. He describes the various kinds of eggs, 
and, with still more surprising knowledge, shows us 
the little embryo cuttle-fish, with its great j^olk-sac, 
attached (in apparent contrast to the chick’.s) to the 
little creature’s developing head. 

But there is one other remarkable feature that he 
knew ages before it was rediscovered, almost in our 
own lime. In certain male cuttle-fishes, in the breeding 
season, one of the arms develops in a curious fashion 
into a long coiled whip-lash, and in the act of breed- 
ing may then be transferred to the mantle-cavity of 
the female. Cuvier himself knew nothing of the 
nature or the function of this separated arm, and, 
indeed, if I am not mistaken, it was he who mistook 
it for a parasitic worm. But Aristotle tells us of its 
use and its temporary development, and of its struc- 
ture in detail, and his description tallies closely with 
the accounts of the most recent writers. 

Among the rarer species of the group he knew well 
the little Argonaut, with its beautiful cockle-shell, and 
tells how it puts up its two broad arms to sail with, 
a story that has been rejected by many, but th^^t, 
after all, may perhaps be true. 

Now in all this there is far more than a mass of 
fragmentary information gleaned from the fishermen. 
It is a plain orderly treatise, on the ways and habits, 
the varieties, and the anatomical structure, of an 
entire group. Until Cuvier wrote there was none so 
good, and Cuvier lacked knowledge that Aristotle 
possessed. 

As exact and scarce less copious is the chapter in 
which Aristotle deals with the crab and lobster, and 
all such crustacean shell-fish, and that in which he 
treats of in.sects, after their kind. Most wonderful of 
all, perhaps,* are those portions of his books in whiek* 
he speaks of fishes, their diversities, their structure, 
their wanderings, and their food. Here we may read 
of fishes that have only recently been rediscovered,* 
of structures only lately rc-invcstigated, of habits only 
of late made known.* And many such anticipations 
of our knowledge, and many allusions to things of 
which perhaps we are still ignorant, may yet be 
b \ought to light ; for we arc still far from having 

- R.n, Paraitilurus aristoteliSy a viluroid fish of the Achelous. 

3 the repr-"idurtion of the pipe-iish-s (Syn^nathi), the hermaphrotlite 
nature of the Serrani, the nest-buildins of the wrasses, &c. ” 
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interpreted and elucidated the whole mass of Aris- I Jn a lengthy and beautiful account Aristotle de- 
totle^s recorded erudition, which whole recorded mass scribes the development of the chick. It is on the 
is only, after all, tanqiiam tabula naufragii. third day that the embryo becomes sufliciently formed 

There is perhaps no chapter in the ’“Historia for the modern student to begin its study, and it was 

Animalium ” more attractive to the anatomist than after just three days (a little earlier, as Aristotle 

one which deals with the anatomy and mode of re- notes, in little birds, a little later in larger ones) that 

production of the cartilaginous fishes, the sharks and Aristotle saw the first clear indication of the embryo, 

rays, a chapter which moved to admiration that prince Like a speck of blood, he saw the heart beating, and 

of anatomists Johannes Mullcr.‘‘ The latter wrote a its two umbilical blood-vessels breaking out over the 

volume on the text of a page of Aristotle, a page yolk. A little later he saw the whole form of the 

packed full of a multitude of facts, in no one of which body, noting the disproportionate size of head and 

did Johannes Miiller discover a flaw. The subject is eyes, and found the two sets of blood-vessels leading, 

technical, but the gist of the matter is this : that the one to the yolk-sac, the other to the new-formed 


among these Selachians (as, after Aristotle, we still 
sometimes call them) there are many diversities in 
the structure of the parts in question, and several 
distinct modes in which the young arc brought forth 
oy matured. For in many kinds an egg is laid, which 
eggs, by the wa}', Aristotle describes with great 
minuteness. Other kinds do not lay eggs, but bring 
forth their young alive, and those include the torpedo 
and numerous sharks or dogfish. The eggshell is in 
these cases very thin, and breaks before the birih 
of the young. But among rticm there are a couple 
of sharks, of which one species was within Aristotle’s 
reach, where a very curious thing happens. Through 
the delicate membrane, which is all that is left of the 
eggshell, the great yolk-sac of the embryo becomes 
connected with the parental tissues, which infold and 
interweave with it; and by means of this temporary 
union the blood of the parent becomes the medium of 
nourishment for the young. And the whole arrange- 
ment is physiologically identical with what obtains 
in the higher animals, the mammals, or warm-blooded 
vivipara. It is true that the yolk-sac is not identical 
with that other embryonic membrane which comes 
in the mammals to discharge the function of which 
I speak; but Aristotle was aware of the difference, 
and distinguishes the two membranes with truth and 
accuracy. 

It happens that of the particular genus of sharks to 
which this one belongs, there are two species differ- 
ing by almost imperceidible characters ; but it is in 
one only of the two, the yfiAfoy Actoy of Aristotle, that 
this singular phenomenon of the placenta vitcllina is 
found. It is found in the great blue shark of the 
Atlantic and the Mediterranean; but Ihis creature has 
grown to a very large size before it breeds, and such 
great specimens are not likely to have come under 
Aristotle’s hands. Cuvier detected the phenomenon 
in the blue shark, but paid little attention to it, and 
fof all his knowledge of Aristotle, did not perceive 
thaf he was dealing with an important fact which 
the philosopher had studied and explained. In the 
seventeenth century, the anatomist Steno actually re- 
discovered the phenomenon, in tlv yi/Afo? the 

Miistela laevis itself, but h? was unacquainted with 
Aristotle. And the very fact was again forgotten 
until Johannes Muller brought it to light, and showed 
not only how complete was Aristotle’s account, but 
how wide must have been his survey of this class of 
fishes to enable him to record this peculiarity in its 
relation to their many differences of structure and 
^H^fi^roductive habit. I used to think of this pheno- 
’ mehon as one that Aristotle might have fearned from 
the fishermen, but after a more careful study of 
Johannes Muller’s book, I am convinced that this is 
not the case. It was a discovery that could only 
have been made by a skilled and learned anatomist. 

^ Cy. CavoHni, in his classical ‘ Mem. sulla Gener.a^ione dei Pesci,” 
Nanlei, 1787: “Equandoio . . . sco«'ro la Storia degli Ariimali di Ari-- 
♦otile, non posso non ess»*re da stupore preso, in esse leggendc vednti quei 
latti, che a noi non si son pottiri chc a j>ten»o manifestare : e rilevatt poi con 
tutta la nettezza, e post! in parallelo coi fatti gih riconosciutl ncl feto del 
gallo ; R'r, 
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allantois. In the tiny chick of the tenth day, he saw 
the stomach and other viscera; he noted the altered 
position of the heart and great blood-vessels ; he 
traced clearly and fully the surrounding membranes; 
he opened the little eye, to seek, but failed to find, 
the lens. And at length he describes in detail the 
appearance and attitude of the little chick, the ab- 
sorption of the yolk, the shrivelling of the mem- 
branes, just at the time when the little bird begins 
to chip the shell, and before it steps out into the 
world. While this account contains but a part of 
what Aristotle saw (and without a lens it would be 
hard lo see more than he), it includes the notable 
fact of the early appearance of the heart, the punctum 
saliens of later writers, whose precedence of all 
other organs was a chief reason for Aristotle’s attri- 
buting to it a common, central, or primary sense, and so 
locating in it the central seat of the soul. And so it 
was held to be until Harvey’s time, who, noting 
the contemporaneous appearance of heart and blood, 
held that the contained was nobler than that which 
contained it, and that it was the blood that was “the 
fountain of life, the first to live, the last to die, the 
primary seat of the soul, the element in w'hich, as in 
a fountain-head, the heat first and most abounds and 
flourishes ” ; so harking back to a physiology more 
ancient than Aristotle’s- “ for the blood is the life 
thereof.’’ All students of the “Timaeus” know that 
here Aristotle parted company with Plato, who, fol- 
lowing Hippocrates and Democritus, and others, 
placed the scat of sensation, the sovereign part of the 
soul, in the brain. Right or wrong, it was on ob- 
servation, and on his rarer use of experiment,® that 
yXristotle depended. The wasp or the centipede still 
live.s when either head or tail is amputated, the tor- 
toi.«;e’s heart boats wlu'ii rcTiTovcd from the body, and 
the heart is the centre from which the blood-vessels 
spring. To th(‘se arguments Aristotle added the more 
idealistic belief that the seat of the soul, the ruling 
forr(‘ of the body, must appropriately lie in the centre; 
and he found further confirm.ation of this view from 
a .study of th(? embryo plant, where in the centre, 
between the seed-leaves, is the point from which stem 
and root grow. And Ogle reminds us how, until a 
luindn‘d years ago, botanists still retained an affec- 
tion.ate and superstitious regard for that portion of 
the plant, calling it now cor, now cerebrum, the 
plant’s heart or brain. 

And now is it possible to trac e directly the influence 
of Aristotle’s scientific training and biological learn- 
ing upon liis soriolo£rv, his p.sychologv, or in general 
on his philosophy? That such an influence must have 
been at work is, prim a facie, obvious. The physician 
who becomes a philosopher will remain a physician 
to the end; the engineer will remain an engineer; 
and the ideas of pure mathematics, Roger Bacon’s 
“alphabet of philosophy,” will find issue, and expres- 
sion in the philosophy of such mathematicians as 

® Aristotle'.s expenment!^ were nlcin to Voltaire's, who employed himself in 
hia srarden at Fernry in cutting off the horns and heads of snails, to see 
whether, or how far, they grew again 
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Plato, Leibnitz, Spinoza, or Descartes. Moreo«rer, it 
is not only the special trainings or prior avocation of 
the philosopher that so affects his mind. In divers 
historical periods the rapid progress or the diffused 
study of a particular science has moulded the philo- 
sophy of the time. So on a great scale in the present 
day does biology; so did an earlier phase of evolu- 
tionary biology affect Hegel; and in like manner, in 
the great days of Dalton and Lavoisier, did chemistry 
help, according to John Stuart Mill, to suggest a 
“chemistry of the mind” to the “association ’’ psycho- 
logists? A certain philosopher,® in dealing with this 
theme, begins by telling us that “ Mathematics was 
the only science that had outgrown its merest in- 
fancy among the Greeks.” Now it is my particular 
purpose to-day to show, from Aristotle, that this is 
not the case. Whether Aristotle’s biological fore- 
runners were many or few, whether or not the Hippo- 
cratics (for instance) had failed to raise physiology 
and anatomy to the dignity of a science, or, having 
done so, had only reserved them, as a secret cult, to 
their own guild; in short, whether Aristotle’s know- 
ledge is in the main the outcome of his solitary 
labours, or whether, as Leibnitz said of Descartes, 
praeclare in rem suam veriit aliorum cogitata, it is 
at least certain that biology was in his hands a true 
and comprehensive science only second to the mathe- 
matics of his age. 

The influence, then, of scientific study, and in par- 
ticular of biology, is not far to seek in Aristotle’s case. 
It has ever since been a course or plan to compare 
the State, the body politic, with an organism, but it 
w’as Aristotle who first employed the metaphor. 
Again, in his exhaustive accumulation and treatment 
of facts, his method is that of the observer, of the 
scientific student, and is in the main inductive. Just 
as, in order to understand fishevS, he gathered all 
kinds together, recording their forms, their structure, 
and their habits, so he did with the constitutions of 
cities and of States. Those fwo hundred and more 
iro\iTfiai which Aristotle laboriously compiled, after 
a method of which Plato would never have dreamed, 
were to form a natural history of constitutions and 
governments. And if we sec in his coiKTete, objective 
treatment of the theme a kinship with Spencer’s 
descriptive sociology, again, I think, a difference is 
soon apparent between Spencer’s colder catalogue of 
facts and Aristotle’s more loving insight into the 
doings and into the hearts, into the motives and the 
ambitions, of men. 

Bift whatever else Aristotle is, ho is the great 
Vitalist, the student of the body with the life thereof, 
the historian of the soul. 

Now we have already seen how and where Aristotle 
fixed the soul’s seat and local h.abitation. But the 
soul has furthermore to be studied according to its 
attributes, or analysed into its “parts,” Its attri- 
butes can be variously analysed, as in his “ Ethics ” 
Aristotle shows. But it is in the light of biology 
alone that what amounts to a scientific analysis, such 
as is developed in the “ De Anima,” becomes possible; 
and in that treatise, it is only after a long preliminary 
physiological discussion that Aristotle at length for- 
mulates his distinctive psychology. There is a prin- 
ciple of continuity, a (rvvfj(€in that runs through the 
scale of structure in living things, and so, little by 
little, by imperceptible steps, does nature make the 
passage from plant, through animal, to man : it is 
with all the knowledge summarised in a great 
passage of the “Natural History,” and embodied in 
this broad generalisation, (hat he afterwards proceeds 
to. indicate the same gradation in psychology, and to 
draw from it a kindred classification of the soul. 

* Ritchie, “ Darwin and p, 39. 
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But observe that, though Aristotle follows the com- 
parative method, and ends by tracing in the lower 
forms the. pfienomena incipient in the higher, he does 
not adopt the method so familiar to usuall, on which 
Spencer insisted, of first dealing with the lowest, and 
of studying in successive chronological order the suc- 
cession of higher forms. The historical method, the 
realistic method of the nineteenth century, the method 
to which we insistently cling, is not the only one. 
Indeed, even in modern biology, if we compare, for 
instance, the embryology of to-day with that of thirty 
years ago, we shall see that the pure historical method 
i.s relaxing something of its fascination and its hold. 
Rather has Aristotle continually in mind the highest of 
organisms, in the light of the integral and constituent 
phenomena of which must the less perfect be under- 
stood. So was it with one whom the Lord Chancellor 
of England has called “ the greatest master of ab.stra^^t 
thought since Aristotle died.” For Hegel, as I .ff^l 
sure for Aristotle, Entuhckliing was not a “ time- 
process but a thought-process.” To Hegel, an actual, 
realistic, outward, historical evolution seemed but a 
clumsy and materialistic philosophy of nature. In a 
.sense, the “time-difference has no interest for 
thought.” And if the lower animals help us to 
understand ourselves, it is in a light reflected from 
the studv of man. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Camhridgk. — .\t a meeting of the electors to the 
Plumian professorship of ijstronomy held on April 19 
Mr. A. S. Eddington, chief assistant at the Royal 
Observatory, Greenwich, was elected into the pro- 
fessorship, in succession to the late Sir George Dar- 
win. 

The adjudicators of the Adams Prize for the period 
I9ii“i2 consider that the two essays submitted to 
them with the following titles arc of distinction : 
“The Theory of Radiation,” by Mr. S. B. McLaren, 
and “The Fundamental Spectra of Astrophysics,” by 
Dr. J. W. Nicholson, between whom the prize is 
divided in equal shares. 

Oxford. — The Romanes lecture will be delivered 
on Thursday, May 8, at 3 p.m., by Sir W. M. Ram- 
say. The subject is “The Imperial Peace; an Ideal 
Pervading European History.” 

The Halley lecture will be delivered on Thursday, 
May 22, at 8.30 p.m., by Dr. Louis A. Bauer, of the 
Carnegie Institution of Washington, U.S.A. 
ject,- “The Earth’s Magnetism.” The lecture will be 
illustrated by lantern slides. 

On Tuesday, April 22, Convocation authorised the 
expenditure of a sum not exceeding 6000Z. for the 
erection of additional buildings forming an extension 
of the .School of Rural Economy. The money will 
be provided partly by a grant from the Development 
Fund of the Treasury, and partly out of the sunl 
presented to the University in 1912 by Mr. Walter 
Morrison for the promotion of the study of agricul- 
ture. 

Under the title Educa{:do, a new fortnightly twelve- 
page magazine has been started in Portugal, dealing 
with elementar)^ education, and we have row received 
the current issues, which commence with. January. 
It contains original articles and reviews, an interest- 
ing feature being the scries of experiments in elemen- 
tary physics classed under two categories, namely 
experiments performed with simple apparatus (such 
as coffee-pots, kitchen utensils, and the like) and ex- 
periments suited for a laboratory, ■ 
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Thb seventeenth annual conference of the Parents* 
National Educational Union will be held at the Cax- 
ton Hall, Victoria Street, S.W., on May 5. Among: 
the subjects of papers are ; — Education and social 
sympathy, J. St. G. Heath; the reading habit and a 
wide curriculum, Miss C. M. Mason ; knowledge and 
learning, Stanley Leathes, C.B. ; and knowledge and 
its relation to national efficiency, J. L. Paton. Fur- 
ther particulars may be obtained from Miss Parish, 
26 Victoria Street, S.W. 

The University of Edinburgh announces the 
establishment, in October next, of a mathematical 
laboratory for practical instruction in numerical, 
graphical, and mechanical calculation and analysis, 
as required in applied mathematical sciences and for 
research in connection with the mathematical de- 
partment. A course of practical work has been 
drawn up by Prof. E. T. Whittaker, F.R.S., in- 
cluffT^* methods of interpolation, graphic solution of 
equations, practical Fourier analysis, us.* of calcu- 
lating instruments, and calculations of ( Iliptic func- 
tions, Bessel functions, gamma functions, and. 
Indeed, new functions not^ previously tabulated. 
Prof. Whittak proposes to give sufficient theoretical 
explanation to render the more advanced work in- 
telligible to those who have not previously studied* 
the functions of higher analysis. 

The Board of Agriculture and Fisheries proposes to 
award in October next twelve research scholarships 
in agricultural science, of the annual value of 150!., 
and tenable for three years. These scholarships have 
been established in order to train promising students 
under suitable supervision,, with the view of their 
contributing to the development of agriculture, cither 
by carrying out independent research, or by acting 
in an advisory caplacity to agriculturists. They will 
be granted only to students who show distinct promise 
of capacity for advanced study and research in some 
one of the sciences bearing on agriculture. Appli- 
cants must be graduates of a university, or holders 
of a diploma of a university or college of university 
rank, and iy)plication should be made not later than 
June q on a form to be obtained from the secretary, 
Board of Agriculture and Fisheries, Whitehall Place, 
London, S.W. 

The annual conference of the Association of 
Teachers in Technical Institutions will be held this 
year in Bradford at Whitsuntide. The proceedings 
will be opened on Whit-Monday, when the Lord 
Mayor of firadford, Alderman Fred Foster, will 
ofiTcially welcome the conference to Bradford. This 
will be followed by the address of the president, Mr, 

P. Coleman’ of the Northern Polytechnic Institute. 
The meeting on Tuesday evening will be addressed 
hv the Right Hon. J. A. Pease, President of the 
Board of Education, and in view of the introduction 
of the new Education Bill soon after Whitsuntide, this 
address will be looked forward to with exceptional 
interest. This meeting will also be addressed by Dr. 

M. E. Sadler, Vice-Chancellor of the University of 
Leeds, Sir William Priestley, M.P., Sir Alfred Keogh, 
K.C.B., rector of the Imperial College of Science and 
r-^mjinologv, Mr. F. W. Jowett, M.P., ^nd others. 

' Pap^s will be read to the copference on corporate life 
m a technical institution, by Mr. W. Hibbert, the 
Polytechnic, Regent Street ; vocational education, by 
Mr. A. C. Coffin, director of education, Bradford, and 
coordination within a county area, by Mr. F. N. 
Cook, secretary for higher education in the West 
Riding of Yorjcshirc. 

The January itsue of the Bulletin of the Massachu- 
setts Institute of Technology contains the report of the 
president, Dr. R. ♦C. Maclaurin, presented to the 
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governing body of the institute in December last. 
Taken in conjunction with that of the previous year, 
the report shows that during the last eighteen months 
nearly 1,400,000/. has been paid or promised by way 
of gift to the Massachusetts Inslitute of Technology. 
The principal items include 6oo,cx)o/. for buildings, 
i6o,oool. for land, 320,000/. for general endowment, 

. 150,000/. for endowment of the department of naval 
architecture, 40,000/. for scientific research, and 
100,000/. for scholarships. It is not surprising to find 
that the institute attracts students from all parts of 
the United States, and, indeed, from all parts of the 
world. Students come in large numbers from China, 
South America, Canada, and in considpablc numbers 
from Europe, India, Egypt, South Africa, and a few 
from Australia. The proportion of foreign students 
at the institute is more than double that at almost 
any other institution in the United States. 'J'he num- 
ber of students on November i last reached 1611, the 
largest in the history of the inslitute. The total 
number of members of the teaching stall for these 
students was 254, of whom 56 were full professors, 
while there were, in addition, 16 rese.'irch professors. 

SOCIETIES AND ACADEMIES. 

Royal Society, April 17. — Sir Archibald Geikie, 
K.C.B., president, in the chair.- Dr. W. Watson : The 
luiiiinosily curves of persons having normal and 
abnormal colour vision. 'I'lie author has calculated 
the form of the luminosity curves corresponding to 
different degrees of deficiency of the red and green 
sensation, and shows that in the great majority of 
cases of colour blindness the observed points agree 
with the calculated curves, and hence the correctness 
of Sir W. .Abney’s sensation curves and his theory as 
to partial colour blindness is supported. The cases of 
abnormal luminosity curves given by persons having 
normal colour vision are sliown to be probably due to 
variation in macular pigmentation. — Prof. \V. H. 
Bragg and W. L. Bragg : 'J'he reflection of X-rays by 
crystals. The paper deals with the reflection of a 
beam of X-rays by the cleavage faces of various 
crystals, an ionisation method being employed to 
measure the strength of the reflected rays. The 
apparatus corresponds to a spectrometer, the parallel 
planes in which the atoms of the crystal are arranged 
taking the place of the lines of a grating, and the 
ionisation chamber that of a telescope. A line slit in 
front of the X-ray bulb allows a beam of rays to fall 
oh the face of the crystal, and both crystal and 
ionisation chamber turn about the axis of the instru- 
ment iind can be set at any desired angles. By this 
method evidence has been found of the existence of 
three very homogeneous components in the rays from 
the bulb employed, which are only reflected from the 
cr)^stal at definite angles. They show as a very 
strong reflection superimposed on the general reflec- 
tion which takes place at all angles. Each of these 
has a definite absorption coefficient in aluminium, and 
can be recognised when reflected from many crystals. 
The absorption of the homogeneous rays in different 
metals corresponds in all respects to the absorption 
of characteristic X-rays. — Prof. J. C. McLennan : A 
fluorescence spectrum of iodine vapour. — Dr. W. 
Wahl : The relation between the crystal-symmetry of 
the simpler organic compounds and their molecular 
constitution. Part I. — Prof. H. E. Armstrong and 
E. E. Walker : Studies of the processes operative in 
solutions. XXVI IL, The causes of variation in the 
optical rotatory power of organic compounds and of 
anomalous rotatory dispersive power. Attention is 
directed to the explanation of the anomalous rotatory 
dispersive power displayed by some organic compounds, • 
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notably, the tartrates, which was given by Biot, the 
original discoverer of optical rotatory power, viz. that 
it may be due to the presence of two compounds of 
opposite rotatory power ( I and — ) differing in rota- 
tory dispersive power. This explanation appears to 
have been g(?nerally overlooked. The behaviour to 
be expected of compounds varying in their optical 
piopertics in dilTercnt ways is discussed. 'I'hc results 
arrived at serve to explain the appanaitly abnormal 
variation in optical b(‘haviour often noticed in optic- 
ally active compounds ; they also appear to be of 
significance as indicating a relation among solvaaits 
gent*rally and underlying tlieir action towards sub- 
stance's generally of a very definite and regular char- 
acter; each solvent would seem to have its definite 
sphere, and mode of action, so that any two solvents 
behave relatively always in the same way towards 
soliit(‘s generally, apart from the exce])tional cases in 
which some special property of the solute comes into 
operation to disturb regularity of action. 

Geological Society, April (). -Dr. Aubrey Straban, 

F. R.S., president, in the chair.- -Dr. (i. Hickling ; 
The variation of Plaitorbis wultifonnis, Broun. Tin* 
writer gives an account of an investigation of th<‘ 
above-named jMiocene gasteropod, based on a suite of 
532 specinu'ns from a single block of stone. A study 
was- made of the variation in height prest-nted by 
the .shells, which include every gradation Ix'tween 
perfectly discoid forms and types with a spin* the 
height of which considerably exceeds the diameter of 
the base. By sorting the wliole of the shells into ten 
grade's, according to height, it was shown that forms 
of mean height W('re common, while extreme forms 
were rare, the height being distributed, in fact, 
according to a typical “variation-curve.” If more 
than one sf)ocies were really present, it is in the 
highest degree improbable that the various lyj)es 
should be distributed in the proportions actually 
found, and this is taken as the most satisfartory 
proof possible of the specific unity of the group. It 
is shown that the shells al.so vary extensively in re- 
spect of the amount of carination, the degree of in- 
volution, the form of cross-section of the whorls, the 
form of aperture, and the stage of clevelopmcmt at. 
which various charai*t<*rs are acquired, the variation 
in each character bc'ing', however, “continuous.” — 
Miss M. (')o 1 ley March; The siructure and rvlation- 
sliip.s of the Carbonicolax 'bhe evidonce for the rela- 
tionship of the Carbonicola^ to the l^nionida, based 
on shell-structure, muscle-scars, form, habitat, liga- 
ment, and hinge-teeth, appears insulTicieiit. 

Physical Society, April ii.— Prof. C. 11 . Lcc s, F.R.S., 
vice-president, in the chair.- A. Campbell and bl. C. 
Booth : Errors in magnetic testing due to elastic 
strain. In magnetic tests on sheet material consider- 
able errors may occur if the sheets or strips arc tested 
while in bent form. These errors, which ai'e in 
general agro('ment with the known effects of com- 
pression and tension, were investigated experimentally 
with one or two forms of magnetic circuit similar 
to those sometimes occurring in practice. — Dr. 

G. W. Kaye ; Note on kathodic sputtering. The 
paper gives an account of the volatilisation of an 
aluminium kathode in a discharge tube containing 
helium. The sputtered deposit on the glass indicates 
that, under the conditions wliich prevailed, the dis- 
integration was restricted to the edges of the kathode 
and did not occur elsewhere. Accordingly the com- 
plete outline of the kathode (made by rolling a sheet 
of aluminium into a nearly complete cylinder) was 
traced out by the deposit on the walls of the tube. — 
A. Campbell yibration galvanometers with uni filar 
torsional control. The author exhibited a moving-coil 
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vibration galvanometer in which a novel principle is 
used to obtain the fine adjustment of the control 
torque requisite for accurate tuning. 

DuiiLIN. 

Royal Dublin Society, April 15.— Dr. James H. Pollok 
in the chair. — Prof. JH. H: Dixon and W. R, G. 
Atkina ; Extraction of zymase by freezing. Yeast 
frozen solid by exposure to liquid air, and centrifuged 
when thawed, gives up its sap. llie sap thus ex- 
tracted amounts to about one-third of the volume of 
the yeast originally treated. It is free from ferment- 
able carbohydrates, but actively ferments cane-sugar 
when supplied to it. Its activity, in the samples 
examined, was as great as that of the extract prepared 
from the same samples by Lebedeff’s maceration 
method. The method of extraction by means of liquid 
air has the advantage of great rapidity. Culture^ ex- 
periments show that the yeast is killed by eij^a^re 
to the temperature of liquid air. - Prof. 11 . H. Dixon 
and W. Iv. G. Atkins : Osmotic pressures in plant 
organs. 111 ., The osmotic pressure and elet./ical 
conductivity of yeast, beer, and wort. Measurements 
of osmotic pressure vverfi made by the thermo-elttctric 
method of cryoscopy previously described. The yeast 
juice was obtained by freezing the yeast in liquid air 
and centrifuging the resultant liquid mass. It was 
found that ordinary yeast has an osmotic pressure of 
about 41 atm., that of wort being about 14. Thus 
there is a marked rise in pressure during fermenta- 
tion. The impt^rmeabilily of the yeast cell to electro- 
lytes is shown by the conductivity of the juice being 
about four times as great as that of the beer, which 
is practically the same as that of the unformented 
wort. Both the osmotic pressure and electrical con- 
ductivity of pressed yeast are greatpr than is tlic case 
in actively fermenting yen.st. — R. Lloyd Praeger : The 
buoyancy of the seeds of some Britannic plants. The 
importance of the question of the buoyancy of seeds 
in water in connection with the clisjpcrsal and distribu- 
tion of plants has been long recognised. The experi- 
ments of Darwin, Martins, Thuret, and Guppy lead to 
the generalisation that only about one-tenth of a flora 
bear seeds capable of more than a very brief period 
of buoyancy. The present experiments were under- 
taken in order to furnish further data for a study of 
(he disj)ersal of our native species. Hitherto results 
were available for about 330 native species. ‘ The 
number of specie’s tested is now raised to goo. Th(' 

I results bear out the conclusion already mentioned; 

' also (iuf)nv’s conclusion that the buoyant seeds belong 
mainlv to maritime and marsh species. Some results 
relating to fresh and dried fleshy fruits and also to 
fruiting branches are given. 

Paris. 

Academy of Sciences, April 14. — M. F. Guyon in the 
chair. — Emile Picard : Application of the theory of in- 
tegral equations to certain problems in the analytical 
theory of heat on the hypothesis of a sudden rise of 
temperature at (he surface of separation of the bodies 
in contact.- J. Boiissinesq : The velocity of slow fall of 
a liquid spherical drop, after becoming uniform, in a 
viscous liqiyd of slightly greater density than 
falling drop.-- M. Landouiy was elected a memtii^ of ' 
the .section of free academicians in the place of the 
late M. Teisscrcnc de Bort. - G. de Saint-Aubin : An 
apparatus allowing of a variation of the carrying sur- 
face of an acTOplane. The apparatus consists of two 
auxiliary planes with surfaces of slight curvature, 
with their centres of sustentation for §i given angle 
of attack on the same line passing thsough the centre 
of sustentation of the ordinary planes of the aeroplane. 

J. Guillaume ; Observations of the» sun made at the 
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Observatory of Lyons during the fourth quarter of 
1912. Tables are given of the number of spots, their 
distribution in latitude, and the distribution of the 
facuIsD in latitude. Observations were possible on 
^ fifty-nine days. — J. Lagrula : A new method for the 
rapid visual search for the small planets. The method 
is based on the application of binocular vision, com- 
bined with the use of a coloured screen. The pre- 
sence of a small planet in the field can be proved in 
less than a minute. An error of position of the 
asteroid 233, Asterope, was detected on the night of 
April I in less than five minutes. — M. Tzitz^ica : A 
generalisation of non-Euclidean minimal surfaces. — 
G. Valiron ; Integral functions of finite order. — 
Georges H^moundos : The scries and families of alge- 
broid functions in a domain. — G. P 61 ya : The method 
of' Graeffo. — IM. Gunther : The characteristics of sys- 
partial differential equations. — Albert Turpaln : 
The reception in the Morse code of radio-telegrams 
with simultaneous photographic record. Diagrams 
showing the results obtained by the system of relays 
described in an earlier communication (March 17).” • 
M. de Broglie : The reflection* of the Rdntgen rays. 
Reproductions of photographs obtained by the reflec, 
lion of Rontgen rays by various crystals at a grazing 
angle. The exact interpretation of the results is still 
uncertain. — H. Guilleminot : The variation of the elec- ) 
trical resistance of selenium when irradiated by the 
Rdntgen rays and by radium rays. The. results are 
given in a table showing the fall of resistance of a 
selenium cell under the action of the X-rays; a pre- 
liminary study of the effects of varying voltage and 
temperature was necessary. Similar measurements 
were made with exposure to radium rays, but the 
results are not given. — Camille Matignon : The reduc- 
tion of magnesia by aluminium. A mixture of 
aluminium powder and magnesia, heated to 1200° C. 
in a vacuous steel tube, the upper portion of which 
was kept cool, gave metallic magnesium as crystals 
in the cold portion. The yield of magnesium was 
good. -L. C. Maillard : 'Fhc formation of humus by 
the action of polypeptides on sugars.— Paul Gaubert : 
The polymorphism of codeine, thebaino, and narcotine. 

A new type of sphferolite. — L. Collot : The celestinc *of 
the sedimentary strata.^ — G. Andre : The evolution of 
the mineral and nitrogenous materials in some annual 
plants.-- -F. Baco : Comparative budding of grafted and 
ungrafted vines.- Jules Glover : An intensive physio- 
logical telephone. The action of the current on the 
receiving magnet of the telephone does not depend 
on its strength so much ♦as on the variations in 
strength. The new arrangement described is based 
on the studv of the physiological causes of these 
variations.- H. Roussy : The mathematical theory of 
the geometric law of (he surface of the human body. 
The body is pictured as consisting of twenty-six trun- 
cated cones and a formula derived for obtaining the 
true surface. Various approximations are discussed. 

— Raphael Dubois : Microzymas, coccoliths, and vacuo- 
lids. — Charles Nicolle, A. Cu^nod, and L. Blaizot : Some 
properties of the virus of trachoma. Immunity in 
trachoma. The Algerian ape (Macaciis imius) con- 
trachoma} but throws off the disease completelv 
1 III Tn^m one to three months. Immunisation experi- 
ments^ere carried out on this animal with successful 
results ; results of the application of similar treatment 
;to man are alsp given. — Charles Lepierre ; The re- 
:^placement of zinc by uranium in the culture of Asper-- 
Stilus nif^er. Uranium can replace zinc in Raulin’s 
muid : the stimulation of growth of the mould is 
^»^less intense, however, with uranium than with zinc. 

— E. Voisenet : New researches on a ferment of bitter 
wines. A bacillus has been isolated, named Bacillus , 
dmaracrylus, which produces all the characteristics j 
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of bitterness in wines. It converts glycerol 
into acrolein, to which the fitter taste is due, the 
other products formed including hydrogen, carbon 
dioxide, ethyl alcohol, and various fatty acids.— M. 
Piettre and A. Vila : The preparation of fibrinogen by 
dialysis on saccharose syrup, — L. Cayeux : The sedi- 
mentary iron minerals considered in their relations 
with the destruction of mountain chains.^ — I. A«gada : 
The levels of the Lyons plateau. — M. Durand-Gr^ville : 
The law\s relating to wind-storms causing a kink in 
the barometric chart. — De Montessus de Ballore : De- 
structive earthquakes and atmospheric precipitations. 

Calcutta. 

Asiatic Society of Bengal, April 2.— R. Gurney : Enlo- 
mostraca from Lake Tiberias, Dr. Annandale ob- 
tained eight species of Entomostraca in the Lake of 
Tiberias and in small pools near it. Eight other 
species were bred from earth taken from a dried-up 
pool between 'liberias .and Nazareth. The collection 
does not comprise any forms hitherto unknown. — D. 
Hooper : Sarcocolla. This is a description of a drug 
known to the early Greek and Arabian physicians, 
and used largely in India. It is the gum of Astra- 
jt^aliis JasicuUfolitis, Buissier, a spiny shrub growing 
in Persia. Chemical examination shows that it con- 
sisls principally of a peculiar gliicoside differing from 
saponin and glycvrrhizin. 


BOOKS RECEIVED. 

Bulletin International. R6sum6s des Travaux Pr6- 
senU'*s. Classo des Sciences MatKdmatiques, Natu- 
ndles et de la Medecine. xvii® Annde. Pp. iii + qig-F 
plates. (Prague ; L’Acaddmie de Sciences de I’Eni- 
pereur Francois Joseph.) 

leones Plantarum Formosanarum nec non ct Con- 
Iributionos ad Floram Formosanam, or leones of the 
Plants of Formosa, and Materials for a Flora of the 
Island, based on a Study of the Collections of the 
Botanical Survey of the Government of Formosa. By 
B. Hayata. h'asc. ii. Pp. ii-l-156-fxl plates. (Tai- 
hokii : Bureau of Productive Industries, Government 
of Formosa.) 

Reprints of Papers from the Science Laboratories 
of the I'liivcrsity of Sydney, 1908-9 to 1911-12. (Syd- 
ney.) 

A Manual of Agricultural Chemistry. By H. Ingle. 
Third edition. Pp. 397. (London : Scott, Greenwood 
and Son.) ys. 6d. net. 

The Fauna of British India, including Ceylon and 
Burma. Ilymenoptera. Vol. iii. By C. Morley. Pp. 
xxxvi + 53H-i plate. (London: Taylor and Francis.) 
20 ^?. 

Nomography, or the Graphic Representation of 
Formulae. By Capt. R. K. Hezlct. Pp. iv-h54. 
(Woolwich : Royal Artillery Institution.) 2s. 6d. 

A Handbook of Forestry. By W. F. A. Hudson. 
Pp. 1x4-82. (Watford: Cooper Laboratory for 
Economic Research.) 2s, 6d. net. 

Verhandlungen der Schweizcrischen Naturforschenden 
Gesellschaft. 95 Jahrcsvcrsammlung vom 8-11 Sep- 
tember 1912 in Altdorf. Teil I. Pp. vii-4-2io+ 171 -b 
plates. Teil II. Pp. vii-l-251 + 2 plates. (Aarau : 
H. R. Sauerlander et Cie.) 

The Works of Aristotle, translated into English. De 
Coloribus. By T. Loveday and E. S. Forster. (Ox- 
ford : Clarendon Press.) 5^. net. 

A Manual of Petrology. By F. P. Mtnnell. Pp. 
iv+256. (London ; Chapman and Hall, Ltd.) ys, 6d. 
net. 
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The Conquest of Bread. By P. Kropotkin. Cheap 
edition. Pp. xvi 1-2^8. .(London : Chapman and Hall, 
Ltd.) net. 

Elementary Experimental Hynamirs for Schools. By 
E. Ashford. Pp. viii + 246. (Cambridg'e University 
Press.) 4.9, 

Vegetation of the. Peak District. By Dr. C. E. 
Moss. Pp. x + 235 4 plates. (Cambridge LTniversity 
Press.) 12.S'. net. 

Die gnomonische Projeklion in ihrer Anwendung 
auf kristallograpbische Aufgaben. By Dr. H. E. 
F^oeke. Pp. iv-f-54. (Berlin: Gebriidcr Borntraeger.) 
3.50 marks. 

Die I^f hobother Bastards iind das Bastardierungs- 
problem beim Menschen. By Dr. E. Fischer. Pp. 
vii + 327 !- 10 F>lale.s. (Jena: G. Fischer.) 16 marks. 
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The Carbonisation Review 

of the Formation, Composition and Destructive 
Distillation of Coal for Gas, Coke and 
By-Products. By Prof. V. B. Lewes. Pp. 
xiv4-3iS. (London: John Allan and Co., 
igi 2 .) ^ Price 7^. 6d, net. 

X fllS book is a welcome addition to the 
. literature of a subject which is increasing 
Sn importtince with each successive decade. Prac- 
tical 4nen are at length beginning to realise that 
ihe utilisation of the store of potential energy in 
3oal by more rational methods than have hitherto 
prevailed is a problem that has to be grappled with 
seriously if our supremacy in the chief manu- 
lactured products of the world is to be maintained 
\utliorities of the highest competence have re- 
jeatedly pointed out that enormous economies 
night be effected if more scientific — that is, more 
;ommon-sensc— methods were employed in the 
:onsumption of coal. The waste is universal and 
ixtcnds practically to every industry, although in 
►ome to a much greater extent than in others. In 
he blast furnaces it is relatively small, for the 
eason that ever since the introduction of the hot- 
)last, the connection between potential energy and 
mtput has received an amount of consideration 
uch as has not been bestowed upon any other 
spect of the general problem. On railways, in 
actories, in brickworks, potteries and glassworks 
he waste is simply appalling. 

It has been calculated that our annual consump- 
tion of coal is from 143 to 168 million tons per 
annum’, of which from 30 to 36 million tons are 
used for domestic purposes. Of this huge amount 
it is estimated that from 40 to 60 million tons are 
practically wasted ; that is, this quantity could be 
saved if gas-generating plant, electric motor and 
traction, gas heating and gas cooking, briquettes 
and coke were more generally employed than they 
fre at present. 

We think, therefore, that Prof. Lewes has been 
amply justified in putting together and in enlarging 
Cantor lectures bn the carbonisation of 
coal, given to the Society of Arts in .191 t, and 
w^ trust that his appeal to a wider public will 
rneetLwith the success it undoubtedly merits. The 
subject, indeed, is admittedly of national import- 
ance, but the fear is that this country will only 
waken, up to the full significance of that fact when 
the pinch of necessity has tightened to a real 
grip— so tight, indeed, that it will be too late to 
shake it off. 

The purpose of this work is to , point out how 
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the Methods known comprehensively as ** carbonisa- 
tiori processes ** — ^that is, processes involving the 
preliminary treatment of coal by heating: it under 
such conditions that initial products are formed 
capable of being turned to economical account as 
sources of power — mayjend to minimise this waste. 
To understand fully the rationale of the effect of 
heat upon coal implies some knowledge of the 
proximate nature of coal and of the essential differ- 
ences in composition between one coal and another. 
On this matter knowledge is confessedly very 
imperfect, but at the same time a certain amount 
of information has been gained by the study of 
the“liction of various solvents upon coal and by an 
examination of the nature of the products so ob- 
tained, as well as of the changes which the coal 
has experienced by the treatment. Incidentally, 
Prof. Lewes has been led to speak of the influence 
of storage, z.e. oxidation, on the nature of coal, 
and its effect on its coking properties and on the 
products of its destructive distillation. He is 
naturally induced to treat of the causes of the 
spontaneous ignition of coal, and he points out 
that the phenomenon is certainly more complicated 
than is generally supposed, and is not wholly, or 
in all cases, due to the occurrence of “brasses,” 
or any readily oxidisable form of finely divided 
iron sulphide, but is connected with the character 
of its proximate constiiuents. 

A special chapter is devoted to the question of 
the glassification of the various kinds of coal. 
Strictly speaking, the most rational method would 
be one dependent upon proximate composition, 
and perhaps in time to come we may arrive at such 
a system. At present our knowledge on this 
matter is far too partial and imperfect to warrant 
even the attempt, and accordingly we have to con- 
tent ourselves with the admittedly empirical and 
irrational systems which the metallurgists have 
devised lor us. Of course, in practice, the systems 
we owe to Fleck, Gruncr, Seyler and others — 
mainly German and Austrian writers — have a cer- 
tain measure of convenience, and are probably 
remotely based upon intrinsic differences of 
chemical nature, but the correlation has not been 
definitely traced, and is certainly not capable^ of 
being stated with precision. 

The greater part of the rest of the work is 
concerned with the effect of heat upon coal, or, 
to speak more precisely, on its behaviour during 
the process of destructive distillation. Of course, 
this is a very wide subject, and has been treated 
at great length in many standard treatises. 
It has, however, not been Prof. Lewes ^s object 
to traverse well-trodden ground. His purpose has 
been rather to direct attention to novel points, or 
to offer his testimony on disputed rhatters. This 
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feature of the work will commend it to the atten- 
tion of those who are concerned practically with 
the carbonisation of coal, whether in gas manu- 
facture, coke-oven work or tar distillation. They 
may not always agree with Prof. Lewes, but it 
will be admitted that he speaks as a well-trained 
chemist with the experience of a generation on 
practically every aspect of the subject, and that 
his opinions are fairly and temperately stated, 
such as becomes a man of science whose sole 
object is to elucidate the facts. 

A commendable feature of the book is the excel- 
lence of the illustrations. Many of them are novel 
and all are of the character that experts will 
appreciate. T. E. Thorpe. 


THE TRAINING OF GOLDSMITHS. 
Metahoork and Enamelling: a Practical Treatise 
on Gold- and Silver-smiths* IVork and their 
Allied Crafts. By Herbert Maryon. Pp. xiii-f 
327 + plates. (London: Chapman and Hall, 
Ltd., 1912.) Price 75. 6d. net. 

T he abolition of the apprenticeship system of 
training and the establishment of technical 
institutions for the education of young goldsmiths 
and’ silversmiths have created a demand for text- 
books which have in view the wants both of 
technical students and of those who are already 
practically engaged in these crafts. 

The modern practice whereby the worker in 
the precious metals confines himself to a single 
branch of the craft results in technical skilfulness 
and in cheapness of production, but its Influence 
is definitely against the production of craftsmen 
who are masters of their art. There will, how- 
ever, always be a demand, and we hope an in- 
creasing demand, for work executed throughout 
by one man— a man who can both design and 
carry the work through — and text-books which will 
assist in the production of such men are rendering 
great service to the ancient craft of precious 
metal working. The information must be given in 
a form not too academic, and expressed in lan- 
guage that the worker of ordinary intelligence can ( 
undirstand. 

This book is an important addition to this class 
of technical literature, and will be of value not 
only to the student but to those already engaged 
in gold- and silver-smiths^ work. It deals with 
metalwork and enamelling from the essentially 
practical and technical rather than from the 
artistic or historical point of view. The author 
has departed from the course adopted by most 
writers on the subject, which consists in describing 
in detail the making of single articles, such as a 
brooch, cup, or casket. 
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The operations of soldering, raising, stone- 
setting, enamelling, &c.,. are fully discussed in a 
clear and concise manner, and the descriptions are 
accompanied by good illustrations. 

Two chapters are devoted to a description of the 
materials and tools used, and to the making of 
small tools required for special work. The 
sharpening, hardening, and tempering of tools, 
which are matters of considerable importance to 
the craftsman, have also been dealt with. Design- 
ing, which is the essential basis of the gold- and 
silver-smiths* art, is ably discussed, and the’, 
method of teaching design adopted by Mr. Cattdr^ 
son Smith, at the Birmingham Municipal School of 
Art, for training lads who propose to enter the 
jewellery and metal trades is described and well 
illustrated. 

Twenty-three plates Illustrative of some of the 
finest examples of Greek, Etruscan, Renaissance, 
Celtic, and modern gold- and silver-smiths* work 
are given. These are taken from masterpieces 
exhibited in the British Museum and the Victoria 
and Albert Museum, and the publishers are to be 
highly congratulated on the excellent way in whichg^ 
these have been reproduced. The plates, which 
are fully described, will be of considerable assist- 
ance to students in studying the numerous styles 
of ornamentation, &c. A short chapter on the life 
and work of Benvenuto Cellini is appended. 

A bibliography is given, but several important 
modern works have been omitted. 

Ernest A. Smith. 


GA6’, OIL AND PETROL ENGINES. 

The Gas, Petrol and Oil Engine. Vol. ii. : The 
Gas, Petrol and Oil Engine in Practice. By 
Dr. Diigald Clerk, F.R.S., and G. A. Burls. 
New and revised edition. Pp. vin + 838. 
(London: Longmans, Green and Co., 1913.) 
Price 25.-?. net. 


T he first volume of this book, which we re- 
viewed some three years ago (November ii, 
1909), was devoted chiefly to thermodynamics. , 
Dr. Dugald Clerk, with the help of Mr. Burls^^* 
has now issued the companion volume treating of 
the gas, petrol and oil engine in practice. The , 
current volume is much bulkier than its prede-^ 
cessor, and is one calling more for the skill of an 
editor in its composition than for that of an author. 
“Practice** with gas, oil and petrol engines now 
covers such a ramification of diverse uses that it 
is exceedingly difficult to write any treatise on the 
subject which shall show at the same time breadth 
of knowledge and unity of conception; and it is 
characteristic of Dr. Clerk *s writings that the 
former is always the more pronounced. 
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In the present volume we have one-third of the 
chapters attributed to each of the two authors, 
and the remainder a joint production, whilst the 
whole ‘‘ correctly^ represents the opinions of both 
writers.” The subjects dealt with in the varijpus 
chapters include the development of the Otto and 
Clerk cycles, ignition arrangements, speed regula- 
tion, governing, gaseous fuels, petroleum and its 
products, petrol engines, carburettors, heavy oil 
engines, marine engines, and the future of internal 
combustion motors. There is also a somewhat 
forbidding appendix on the acceleration of re- 
'^ciprocating parts. 

Since its first publication in 1886 the book has 
had for numerous reasons to be increased greatly. 
It is only in comparatively recent years that the 
petrol engine has become prominent; now, of 
course, it is without exception the most widespread 
of all prime movers. In this volume Mr. Burls 
deals chiefly with the petrol engine, and he has 
certainly made it an interesting part of the book ; 
he discusses ably and fully those problems on 
which he is well known to hold decided views, 
^although his processes of argument are occa- 
sionally obscure, especially when mathematical 
treatment becomes necessary. The graphical con- 
struction at the early part of chapter iv. for find- 
ing the tangential effort at the crank-pin is un- 
necessarily complicated, and is not likely to be 
much used. 

A very interesting statement occurs on p. 433, * 
where Dr. Clerk describes his method of over- 
coming the pre-ignition difficulty when working 
with coke-oven gas or with other gases rich in 
hydrogen. His plan is to replace some of the air 
in the gaseous charge by cooled exhaust products ; 
the effect is thus described : “ The inert gas addi- 
tion reduces inflammability by diminishing the 
^^ygfcn and by the diluting effect of the carbonic 
acid and nitrogen, without reducing the total mass 
of the charge.” This is a most ingenious plan, 
and It would be interesting to learn how much 
of its beneficial effect is due to the lowering of the 
l^'ompression temperature on account of the greater 
specific heat of the carbonic acid, particularly at 
the higher temperatures. 

jA The most useful recent work on the theory of 
'the internal combustion engine has been done by 
the Gaseous Explosions Committee of ‘the British 
Association, of which until quite latdiy Dr. Clerk 
was joint secretary. One of their discoveries was 
the enormous proportion of the heat loss during 
the expansion stroke which occurred at the crest 
of the temperature wave. This was shown to be 
a radiation loss and not a surface-cooling loss. 
Nevertheless, we see on p. 517 that the rating of 
petrol engines is discussed on the basis of the 
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heat loss being proportional to exposed surface 
irrespective of temperature limits, and it would 
have been better to have added to this assumption 
some qualification. 

These are, however, minor points, and for the 
bopk as a whole we have only praise. We have 
no doubt it will be welcomed by British engineers, 
who are accustomed to look on Dr. Clerk as the 
chief authority on all that pertains to the gas 
engine. His concluding remarks cannot fail to 
hold not only engineers, but all who are interested 
in the future of the internal combustion motor. 
Dr. Clerk considers that although the problem of 
improving efficiency is a fascinating one from the 
scientific point of view, it is not at present of vital 
importance, since present thermal efficiencies are 
sufficiently good, and it is, he considers, much 
more important to improve internal combustion 
engines in other respects. He foresees much diffi- 
culty in the way of making a gas turbine, and 
suggests that progress is most likely to lie in \ 
the development of the Humphrey idea, in which 
water propelled by gaseous explosions is made 
to do work in turbines. He thinks also that more 
attention should be concentrated on the bitumin- 
ous fuel producer as a means of gas production, 
since for this country coal is and must long remain, 
the chief source of power. 

COMPARA Tl I E BIOLOGY. 

(1) Vorlesungen ilbcr vergleichende Tier- und 
Pflanzenkunde. By Prof. Adolf 'Wagner. 
Pp. viii-{- 5t8. (Leipifig : Wilhelm Engelmann, 

1912. ) Price ir marks. 

(2) Vergleichende Physiologic ivirhelloser Tiere. 
By Prof. H. Jordan. Erster Band : Die Ernah- 
rung. Pp. xxii + 738. (Jena: Gustav Fischer, 

1913. ) Price 24 marks. 

(1) I "'HIS excellent book is a sequel to Claude 

1 Bernard’s famous “ Lefons sur les pheno- 

m^incs de la vie communs aux animaux et aux 
vegetaux ” (1878), and we are aware that this Is 
saying a great deal. It has not the luminosity and 
fascination of the French classic, but it is a sub- 
stantial and original piece of work, to which we 
would give the heartiest welcome. Many books 
have compared the plant cell and the animal cell, 
the plant metabolism and the animal metabolism, 
and so on, but Prof. Wagner’s aim is different. 

It is*^ to show how the plant-organisni and the 
animal-organism tackle the everyday problems of 
life. Organisations built on different lines find 
different, but in th<Sr way equally successful, solu- 
tions of the same problems, and the comparative 
study has been too much neglected. We have in 
this book an admirable guide. 
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The lectures begin with nutrition — the taking in 
of food, the treatment of this food within the body, 
its distribution, storage, and transformation, and 
so on. The respiratory function in plants and 
animals is then dealt with. Then follow very in- 
teresting lectures on movement and irritability, 
and the author is particularly successful m his 
treatment of the various senses in plants and 
animals. The general facts and laws of response ■ 
to various kinds of stimulus are admirably dis- 
cussed, and the lectures end with an inquiry into 
the regulation and unification of functions. The 
reproductive function has been left for separate 
treatment. 

Prof. Wagner has given us a very thoughtful 
book, which makes one reflective, and to our mind 
there is convincingness in its cumulative argument | 
that biology is autonomous, and that it cannot 
do its own business with the instruments of chem- 
istry and physics alone. Thus we are led at the 
end of these lectures to a deliberate, but by no 
means dogmatic, “ Psycho-biology.” 

(2) Prof. Jordan has tackled an enormous piece 
of work — a comparative physiology of the in- 
vertebrates — and he is to be congratulated on the 
completion of the first volume, which deals with 
nutrition. With colossal learning, which must 
have meant many years of work, he discusses the 
nutritive function in the various classes. Inci- 
cientally, he has a good deal to say in regard to 
habits. The material is very well arranged; the i 
style is clear; there are numerous good figures; ' 
and there is an index of about seventy pages. 
Prof. Jordan has himself made numerous contribu- 
tions to comparative physiology, and he is at once 
critical and fair in the way he deals with the huge 
mass of facts which the active prosecution of 
relatively young inquiry has placed at his disposal. 
After tracing the nutritive functions from class to 
class, he takes in the concluding chapter an in- 
teresting general survey of the different kinds of 
diet, the different ferments, the processes of secre- 
tion, digestion, and absorption, the r6\c of phago- 
cytes, and the process of storage. Zoologists and 
physiologists will be grateful to Prof. Jordan for 
this valuable book of reference. 


OVR BOOKSHELF. 

Notes on SampUnf^ and Testing. Second edition ; 
revised and enlarged. Pp. 96 + plates. (Man- 
chester: Mar.sden and Co,, Ltd., 1913.) Price 

I.V. 6d. 

The testing-house of the Manchester Chamber of 
Commerce was established some eighteen years 
ago for the examination of yarn and cloth as 
regards proportion of moisture, “strength,” and 
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other physical properties. To these objects have 
since been added others, including the analysis, 
of sizing materials used on textile fabrics; the 
testing of wood pulp, oils, metals, fuels, and 
water; and also investigations respecting the 
causes of defects in fabrics— for example, mildew, 
stains, and “tenderness” or deficiency in strength. 
The handbook contains notes explaining certain 
of the processes used, the standards adopted, and 
the reasons for the choice of methods and stand- 
ards. Examples of calculations are given, and 
tables of numerical data, with various diagrams 
and curves, one showing, for instance, the effect 
of atmospheric moisture on the strength of differ-^ 
ent kinds of cloth. Notes on the precautions tdj 
be taken in sampling articles for testing are 
included. 

The services of the testing-house are not re- 
stricted to the members of the Chamber of Com- 
merce, but are availably to the public generally : 
and during the last ten years the number of 
samples submitted annually has more than 
doubled. One notable function of the establish- 
ment is to afford help in settling differences be- 
tween manufacturers or merchants, especiallv 
where the experience of the testing-house is of 
value and analyses are required. 

For those interested in textile industries, to 
whom it is more particularly addressed, the book 
will no doubt prove useful. 


Physik der Gestirne. (Bucher der Naturwissen- 
schaft. Vol. xiii.) By Prof. J. B. Messer- 
schmitt. Pp. 195 + 13 plates. (Leipzig:^ 
Philipp Reclam, jun., n.d.) Price i mark. 


For German readers this small volume affords an 
interesting and useful summary of the astro- 
physics of to-day. The introductory chapters 
deal with spectrum analysis in general, the solar 
spectrum and the spectroscope; the various con- 
ditions, c.g. , pressure, radial motion and magnetic 
fields, which modify the radiation are briefly but 
sufficiently discussed. 

A considerable space is devoted to solar physics ; 
and, for so small a volume, the general principles 
are stated very clearly and completely. On de- 
batable subjects, such as the spectroscopic proof 
of water-vapour in the Martian atmosphere, Prof. 
Mcsserschmitt is commendably reserved, and states 
the views of both sides with judicial equanimity. 
More space might usefully have been devoted to 
the subject of stellar spectra, but the main points^ 
are enumerated, and a short, special chapter is 
devoted to the consideration of stellar tempera- 
tures. 

Various tables, such as that showing the bright- 
ness of the ^!sun’s surface at different distances 
from the centre, and another giving the relative 
brightness of the chief nebula line in various 
nebula?, afford the student a clear view of many 
important special problems, while the excellent 
plates will go far in fixing the general ideas in 
his mind. 




W. E. R. 
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letters to the editor. 

IThe Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.} 

Atmospheric Electrification during Dust-storms. 

Observations which have been made at the Patna 
College since the beginning of the present year indi- 
cate that the remarkably high negative potential 
gradient noticed as a feature of South African dust- 
storms in Prof. Rudge’s letter, published in Nature 
March 13, also exists while the ordinary westerly 
winds of the hot weather are blowing in north India. 
At Patna they usually blow from about 9 a.m. to 
6 p.m. from the middle of March until June, and they 
raise a great deal of dust, though the real dust- 
storms seldom occur so far to the east of India. This 
year they are unusually late in starting, and their 
place has been taken on most days by east winds, 
during which the potential gradient is of the ordinary 
positive type and magnitude. 

So far, measurements have only been made with 
a portable electrometer and water dropper, the latter 
mounted on a post 5*6 metres from the ground with 
good exposure. Until March 15 nothing abnormal 
was noticed. The positive gradient was rather lower 
than usually recorded, seldom exceeding 60 volts per 
metre. Negative gradients of about 30 were 
measured on the afternoons of January 19 and March 
II, but only lasted for a few minutes. At 3 p.m. 
on March 15, with a hot west wind blowing in gusts, 
the negative gradient was about 120 volts per metre, 
lender similar^ conditions on March 16 it rose to 
above 400 during some of the stronger gusts. On 
March 23, when the wind had once more shifted to 
the west, the negative gradient was too high to be 
measured with the electrometer. 

Since the copy of Nature containing Prof. Rudge’s 
letter reached me, April y has been the only day with 
a strong west wind. On the morning of April 6 
a squall, due to a local disturbance, blew from the 
north from 9 to ii a.m. It raised a certain 
amount of dust on the sandbanks of the Ganges, 
but the atmosphere was unusually clear. While the 
wind was blowing hard the negative gradient was 
about^ 180 volts per metre, but this gradually 
diminished as. the wind died away, and the usual 
positive gradient was re-established about 11.30 a.m. 

A summary of the observations made on April 7 
is given below : — 


Time 


Gradient (volts per metre) 

7.15 a.m. 


24 

9. 10 


32- 

11.30 


... 420- rising to 500 - 

12 noon 


much above 500- 

I p.in. 


,, ,, 

2 


about 15CO- 

3 


,, 1630- 

S.30 


iSo™ 

6.30 


30 + 

8.30 


above 250 4- 

10 


.. ... about 250 -f 

10.20 


130 + 

12 


100 4 - 

12.30 


36 + 


The rough value at 2 p.m. was obtained by a spark 
micrometer, the sparks being from 1-9 to 2 mm. in 
length. At 3 p.m. the water dropper was mounted 
on another post i*6 metres from the;, ground, and it 
just possible to measure the potential with the 
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electrometer. After 10 pan. the wind began to veer 
to the east, and it has remained in that quarter. 

It is evident that a continuous record of these 
changes would have resembled Prof. Rudge’s record 
of a severe dust-storm, except that the latter does not 
I show such marked signs of a high positive gradient 
! after sunset. Later on in the season even higher 
I negative gradients will probably be observed, for the 
j conditions on April 7 were scarcely typical of the hot 
weather, the temperature not rising above 94 and 
the clouds of dust not dense. 

More measurements are, of course, necessary, but 
at present it docs not appear unreasonable to suppose 
that from about 9 a.m. to 6 p.m. on the majority of 
days from March or April until June the potential 
gradient over a large portion of north India is re- 
versed, and that under these conditions the negative 
gradient is from ten to fifty times as great as the 
oidinary positive change. 

V. H. Jackson. 

Bankipore, April 9. 


X-Rays and Crystals. 

In my former letter of March 18 (published 
in Nature of April 10) I briefly pointed out 
that the transmitted beams of X-rays may 
be made visible by means of an ordinary fluorescent 
screen. The results of further experiments by visual 
method are favourable for the explanation suggested 
by Barkla and Bragg, in so far as the planes rich 
in molecules or atoms behave as reflecting planes 
for rays at grazing incidence. 

A piece of colourless transparent fluorspar, crystal- 
lised in regular octahedron, and rock-salt in the form 
of a cube, were examined, with an incident beam of 
I cm. diameter. As already noticed, groups of trans- 
mitted beams arc arranged on circular cones, always 
in contact with the incident beam, having their 
common vertex in the crystal, and their axes fixed 
relative to It, so that all the spots belonging to a 
certain cone converge into the central incident spot, 
as the axis corresponding to the cone approaches the 
in( ident beapi. Moreover, the elongated spots are all 
directed towards the point of the cone diametrically 
opposite to the incident spot. By rotating the crystal 
about one of its principal axes, or about an axis 
, bisecting the angle between two principal axes, the 
i position of I he axes of these cones was determined, 
leading to the result that all these axes correspond 
with the lines of intersection of several planes “ rich in 
reflecting particles, if we assume that these points are 
arranged in a simple space-lattice. The number of 
spots belonging to every cone may also be accounted 
for on this assumption. Even the brightness seems 
to conform with the “richness” of these points in 
the corresponding plane. 

I was also able to reconstruct graphically the com- 
plete sets of spots shown in the photographs obtained 
by Laue, Friedrichs, and Knipping (Figs. 5 and 7) 
on the above assumption. Details of the investiga- 
tion will appear in the near future in the Proceedings 
of the Tokyo Mathematico-Physical Society. 

T. Terada. 

Physical Institute, Tokyo, April 6. 


The Use of Alcyonarians as Money. 

There has just been presented to the Royal Scottish 
Museum by Dr. E. MacKenzic, of Espiritu Santo, 
New Hebrides, a large Coelenterate colony found on 
the shores of the island after a storm. Dr. MacKenzie 
supplies the information that such colonies are held in 
jB^reat esteem by the natives, who use them as charms. 
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wearing constantly a few twigs contained in a small 
bag or basket slung to the wrist, in the assurance 
that so good fortune will follow. But few other than 
chiefs are fortunate enough to possess this valuable 
fetsam. The iwigs are also used as a medium of 
barter, a fragment of a colony, say, a branch seven 
or eight inches long, with its associated branculets, 
having the exchange value of half a dozen pigs — 
the staple wealth of the island — or a wife. 

In view of these interesting customs a few particu- 
lars regarding the Alcyonarian colony referred to are 
given. The specimen in the museum is a large and 
much-branched Gorgonid axis, intensely black in 
colour, with shiny surface marked by many fine 
grooves and ridges, and entirely devoid of flesh or 
spicules. By the characters of colour, branching, and 
general structure of the axis it is clearly a “black 
coral ’’ — the “ schwarze Horncoralle *’ — Gorgonia (now 
Plexaura) antipathes of Esper, or some closely related 
species. Such forms arc widely distributed in 
Oceania, and are known to the natives by various 
names, frequently signifying “ sea-wood,’* “sea-roots,” 
“iron-wood,” and such like. The present specimen is 
more than 2 ft. high, but examples 5 or 6 ft. high 
are on record. The colonies are most frequently cast 
ashore after storms, but they grow in five to six 
fathoms off Amboina, and belong to a typically 
shallow- water family. 

It is natural that the large and thick stems of very 
old colonies used by East Indian peoples 'for the manu- 
facture of ornaments should be considered of great 
value, but it is peculiar that the small twigs of an 
Alcyonarian widely distributed in Polynesia, an in- 
habitant of shallow water, and therefore likely to be 
often cast ashore, should bo sufficiently rare in Santo 
to. be a highly coveted medium of exchange. 

James Ritchie. 

The Royal Scottish Museum, Edinburgh, April 18. 

Mechanically-formed Grikes in Sandstone. 

The grikes, or channels, frequently formed by the 
corrosive action of carbonic and organic acids upon 
the surfaces of exposed limestone beds are known 
to most geologists, but a case I recently met with, 
where similar surface-features have been naturally 
produced upon a sandstone ledge footing a part of 
the cliff at Orcombe Point, near Exmouth, is, I ven- 
ture to think, a phase of marine erosion sufficiently 
unusual to merit a detailed description. 

Here the Red Marls, with intercalated sandstones, 
rest on Permian (?) Sandstone. This, owing to its 
superior hardness, forms a ledge rising abruptly from 
the beach to a height of about q ft. This ledge of 
sandstone, which has a fairly level surface, is backed 
by a mass of a somewhat softer variety in the cliff, 
which, at its greatest distance, is about 20 ft. from 
the margin of the ledge. 

The surface of this ledge is grooved and channelled 
to a remarkable extent, and presents an appearance 
similar to that of limestone grikes. The longest 
channel has a length of between 15 and 16 feet, the 
deepest is 2 ft. 3 in. in depth, and the widest has a 
width of about 2 ft. at the top. In this widest ■ 
channel is a ridge, about i ft. from the top, running 
along its centre, clearly representing an eroded part- 
ing which originally separated this widest channel into 
two parts. All the channels run seawards, and are 
deepest near the edge of. the ledge. They are verit- 
able cafions in miniature. A photograph ‘taken from 
a point above the surface of the ledge is here repro- 
duced. 

These unusual features have been produced as j 
follows :-~During stormy weather the pebbles, grit, 
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and sand on the beach are cast upon the ledge by 
the waves. The advancing and receding wa^r causes 
the beach material to move to and ^**0 on the top of 
the ledge, and thus the pebbles and sand have literally 
sawn out these grooves, and the work of deepening 
and enlarging still goes on. , , , , 

The position and direction of the channels was 
probably originally determined by slight * 
ripple-marks which existed on the surface of the 

rock. , r • 1 j 

'fhe sandstone forming the ledge is a fairly hard^ 



Grikes in sandstone at Orcombe Point, near Exmouth (looking west). 

red, ferruginous rock, composed chiefly of quartz 
grains, the larger being smooth and rounded, or sub- 
angular, and the smaller rough and angular. The 
beach material is chiefly made up of quartz, quartzite, 
vein-quartz, sandstone, flint, jasper, and shell frag- 
ments. Cecil Carus-Wilson. 

April 21. 

Gain of Definition obtained by Moving a Telescope. 

The phenomenon described by Mr. M. E. J. Gheuiy 
in Nature of March 27, p. 86, is familiar to me in 
telescopic work. * ^ 

Many years ago, when I used to sweep for comets, . 
sonietimes pebulae would be seen to enter the field^: 
which were so faint that when the telescope came to 
rest they were only just discernible or invisible alto- 
gether. By slowly swinging the telescope back and 
forth they would become readily visible, as if the 
process of motion had the effect of greatly multiply- 
ing their light. This was not an unusual occurrence. 

I remember also that it made quite -a difference as to 
whether the object entered from the right or left side 
of the field. It was easier to detect a very faint 
nebula or comet when it entered from a certain side. 

I cannot now remember whether this was from the 
right or left (thi sweeps being horizontal), but I know 
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I used to take advantage^of the fact and sweep so that 
the stars should enter fr6m the favourable direction. 

E. E. Barnard. 

Yerkes Observatory, Williams Bay, Wisconsin, 

" U.S.A., April 15. 

A Brilliant Meteor on April 23. 

A MAGNIFICENT moteor was seen here by me at 
9h. 8m. this evening. Starting from near jS Lconis, 
the body travelled, nearly overhead, to near t/Draconis. 
The head was 3^ellowish and distinctly pear-shaped, 
pouring out behind it a shimmering tail of reddish 
material. The flight occupied some 5 sec. or more, 
for I had time to direct the attention of the Misses 
Baxandall — with whom I was talking— to it, and they 
‘feen saw quite half the flight. The matter left 
bfehind was quite bright, tapering off for some 3®, 
and then quickly fading away. There was no sound 
and no violent disruption. The meteor, in flight, 
reminded me strongly of the photographs of Borrelly’s 
comet published by the Lick observers in 1903. A 
marked feature was the leisurely flight and the 
appearance of matter being poured out from the 
receding head. WirxiAM E. Rolston. . 

“Broadwater,” Fulbrooke Road, Cambridge, 

April 23. 

Spectacles for Use with Observing Instruments. 

I DO not remember ever reading or seeing any 
article on how people who wear spectacles should 
look correctly through capped lenses of scientific in- 
struments, such as telescopes, spectroscopes, micro- 
scopes, &c., nor what sort of spectacles weak-sighted 
people should use for that purpose, whether their 
long-sighted or reading spectacles, or whether special 
lenses should be obtained for that purpose. If the 
latter, a special form of lens cap might be made for 
the correct spectacle glass to fit into at the proper 
distance from the lens cap — when it is known what 
is the proper distance. At present this subject seems 
to be ignored, and it may be worth the attention of 
opticians to make rules and give hints or advice on 
the subject, so that people with deficient eyesight, 
especially the aged, may have more pleasure in their 
observations. Perhaps some of your readers may be 
able to give some useful hints as to what they find 
it best to do in the circumstances gained by many 
years of practical experience. J. W. Scholes. 
Grimscar, Huddersfield, April 21. 


THE REPORT OF THE COMMISSION ON 
UNIVERSITY EDUCATION IN LONDON. 

V^HATEVER may be the ultimate result of 
the report of the Royal Commission on 
)l/niversity Education in London, there can be no 
doubt that the Commissioners have performed, 
ahd performed admirably, a much-needed task, 
j^or success in any great enterprise it is essential 
^%hat those who are engaged in it should have a 
clear mental vision of what they want. It need 
not be precise in detail, but it must be definite 
in outline. 


^ The Commissioners have produced for the first 
time a faithful sketch of what the Uuiversity of 
London may and' should be. It is the conception 
of statesmen, and not merely of educationists inter- 
ested chiefly in their own subjects, their own 
institutions or their own degrees. It is courage- 
ous, for the Commissioners do riot hesitate to 
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express their opinions even when they kiiow that 
they must be opposed to secti^ial Views and 
sectional interests. It is far-si^ted, for it is 
linked with impending reforms in secondary edu- 
cation, and contemplates changes which are ad- 
mitted to be temporary end preparatory only to 
further developments, such as the establishment of 
a south-eastern university outside the London area. 
It faces for the first time the question of the cost of 
a great metropolitan university. Whatever other 
purpose it may serve, it will for long be regarded as 
a self-consistent and well-conceived scheme which 
w'ill serve as a standard with which other pro- 
posals must be compared. Those who object may 
at least be expected to state their objections in 
a specific form; to indicate whether those objec- 
tions arc to some general principle or to particular 
details; to make it clear what alternatives they 
' suggest, and whether those alternatives would 
directly or indirectly modify the whole scheme, 
and, if not, how they can be incorporated into it. 

in discussing the report in these pages it may 
be assumed that the readers of Nature are gener- 
ally acquainted with the past history of the Uni- 
versity of London, and know that the development 
of the internal University under the constitution 
established thirteen years ago has been very great, 
but has been hampered by disunion in the Senate. 
Nor was that constitution framed so as to enable 
the Senate to deal with the difficult problems 
caused by the establishment of so strong and 
efficient an institution as the Imperial College, 
Indeed, the whole question was raised, not only 
as to whether a new technological university should 
be established in London, but whether the Imperial 
College should not be regarded as a super-university 
institution to which other universities should be 
expected to send their best technical students, and 
which should gradually eliminate all teaching of 
undergraduates from its curriculum. With both 
these proposals the Commissioners deal very 
faithfully. For their arguments we must refer 
our readers to the report itself (sections 194-198). 
Suffice it to say that they sum up in the statement 
” that the analogy of the German Hochschule fails 
to support the claim for a technological university 
in England, and that the policy of establishing 
a super-university is neither a possible one nor 
to be desired on its merits.” 

But while thus decisively deciding on the main 
questions, the Commissioners have done much, 
indeed, it may he said, all that is possible, to secure 
both to the technical colleges and to the teachers 
of technology in general that freedom in educa- 
tional matters the securing or retention of which 
was the main motive of those who feared the 
too complete absorption of the Imperial College 
in the University. The safeguards provided are 
described below. Turning from this point, which 
was largely the cause of the appointment'' of the 
Commission, wc come to what logically precedes 
it, namely, the constitution proposed by the Com- 
missioners for the University. It is chiefly on 
this point that the arrangements under which it 
has been working since 1900 have broken down. 
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The work of the University was then classed 
under two main^ heads, the internal and external 
sections respectively. The Senate consisted of 
lifty-six menibcfs, of whom thirty-two were equally 
divided between the gfraduates and the teachers, 
or practically between the external and internal 
sections, the remainder beingf chiefly representa*- 
lives of learned and professional bodies. It is the 
opinion of the Commission that this scheme has 
not been successful, and that it has led to ambi- 
tions on the part of the external side of the 
University which, if fulfilled, would seriously 
hamper the development of a true teaching" 
university in London. 

The Commissioners, after describing the claims 
put forward in the report of the Council for ex- 
ternal students, state that, “in our opinion it is 
these claims which, far more than anything else, 
form the real ground of the defective working of 
the University in so far as that is due to the 
present relations of the internal and external 
sides.” 

How far the External Council has departed from 
its true position is shown by the fact that it 
desires to be called the Imperial Council, while 
the present Academic Council is to be designated 
the Metropolitan Council, a title which implies, 
and is no doubt intended to imply, an inferior 
status. A house thus divided against itself can- 
not stand, and, as has been generally expected, 
the time has come for another drastic reform. 

In outlining the measures necessary for this 
purpose the Commissioners propose to assimilate 
the constitution of the University of London to 
those of its northern sisters. In London, as in 
Manchester, the supreme legislative body will be 
a Court, consisting in London of about 200 
persons, on which ample room can be found 
for all interests connected with the University. 

The executive powers will be exercised by a 
small Senate, consisting of the Chancellor, Vice- 
Chancellor, and Chairman of Convocation, five 
persons appointed by the Crown, two by the 
Court, two each by the Academic Council and the 
London County Council, and one by the Corpora- 
tion of the City of London. 

Large powers of delegation are given both to 
the Court and the Senate, and, subject to the 
statutes and to the financial oversight of these 
bodies, the educational work of the University 
will be in the hands of faculties, the constitution 
of which differs in different cases, though in all 
the members will be wholly or in the main teachers 
of the University. These bodies are to have the 
power to determine generally the conditions for 
the award of degrees and diplomas, the courses 
of study, and the conduct of the examinations. 
They will present candidlates for degrees and 
advise the Senate on the needs of the faculties. 
They are expressly prohibited from issuing de- 
tailed syllabuses, “for this is a matter for the 
professor, in consultation with his colleagues in 
the same branch of learning. ” They are to deter- 
mine the respective parts played by written, oral, 
and practical examination, and by records of 
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work, in the tests for' the several University 
examinations, and to appoint the assessors who 
are to take part therein. 

The rights of the teachers as a body and as 
individuals are therefore amply secured. 

These privileges can, however, only be conferred 
if the standing of the professors is commensurately 
high, and the Commissioners accept provisionally 
the standard already practically set in the appoint- 
ment of University professors. 

An Academic Council will consist primarily of 
the deans of the faculties and of eight members 
elected by the faculties in common session. This 
Council may be regarded as exercising a coordina- 
ting influence on the faculties, as advisory to the^ 
Senate, but as capable of exercising such powers 
of the Senate as may be delegated to it. 

Full privileges of separate examination will be 
enjoyed only by constituent colleges and depart- 
ments which have either been established by the 
University or have consented to incorporation. 
The teachers in institutions which do not satisfy 
these conditions will practically have the same 
position as the schools of the University now 
occupy. Their teachers will be banded into boards 
which will lay down the courses of study and 
supervise the tests for degrees, &c., reporting to 
the Senate through the faculties. The system of 
the separate recognilion of teachers in minor 
institutions will be abandoned, and the common 
or general examination, devised for the schools 
which are not constituent colleges of the Uni- 
versity, will serve for the examination of external 
students, or, as they are to be called, unattached 
students, except in the cases of medicine and 
technology. 

This is no hardship to external students. At 
present they are examined by specially appointed 
examiners wlio have in general no common experi- 
ence, who need nbt necessarily be teachers, or 
may have ceased to be teachers. 

They will now be examined by men necessarily 
and actually engaged in teaching. But these men 
will be drawn from a number of institutions, and 
the papers will only contain questions which they, 
acting in common with assessors, or, if the term 
is preferred, external examiners, think are fair 
to all their own students, however differently the 
students may be taught. The possible vagaries 
of one or two men will therefore be neutralised 
by the opinions of their colleagues and assessors,- 
At present two “hanging judges ” may affect the 
results. In future their influence will be tempered 
by more merciful colleagues, and the same scheme 
which prevents undue severity will also check a 
too exuberant leniency. The absence of detailed 
syllabuses will tend to defeat the crammers, but 
the fact that the papers are to be set to' the students 
of the examiners themselves, and that those 
students are taught in various institutions, will 
check individual excursions outside the limits of 
a syllabus which the majority of unprejudiced 
experts would regard as fair. 

The arrangements for technology are of a 
special character. The interests of that subject 
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will be entrusted to a committee of fifteen mem- 
bers, including the Vice-Chancellor, the rector of 
the Imperial College, and other members appointed 
as to a bare majority by the Senate, and as to the 
remainder by the governing body of the Imperial 
College. University and King’s Colleges would 
each be represented by two of the appointees of 
the Senate, and three-fourths of the whole would 
consist of men of affairs and experts in the 
branches of technology dealt with. The income 
of the Imperial College and that available for the 
departments of engineering in University and 
King’s Colleges would be at the disposal of this 
committee; and the annual budget of the com- 
r mittee would be submitted to the Senate, the 
’ governing body of the Imperial College, and the 
delegacies of King’s and University Colleges. 

Such, in very brief outline, and with many 
omissions, especially that of the important pro- 
posals with regard to medical education, is the 
scheme of the Commissioners, and they estimate 
that 99,oooh a year will be required to carry it 
into effect. They also consider that the head- 
-quarters of the University should be situate in 
Bloomsbury. 

They have evidently done their best to meet the 
reasonable desires of all interests. The professors 
will have a freedom of teaching and testing their 
pupils which they have not enjoyed before. The 
internal students will be members of a more real 
and efficient teaching university. External candi- 
dates will probably have a better test than that 
to which they have been accustomed. These 
advantages must no doubt he purchased by some 
sacrifices in so far as they touch vested interests, 
but the whole scheme provides a much more satis- 
factory prospect both for internal and external 
students than that now in force. 


RECENT HYDROGRAPHIC 
INVESTIGATIONSA 

T N the first of the publications referred to 
^ below, Dr. Rolf Witting gives an account 
■of the hydrographic observations — sea-tempera- 
tures, salinities, oxygen-contents, current and ice 
observations — made in the Gulfs of Bothnia and 
Finland during the year 1911 by the Finnish 
hydrographers. The paper consists almost 
•entirely of tables, and these are models of clear 
and orderly arrangement. , 

' The second publication contains the hydro- j 
graphic data collected during the voyage to 
Spitsbergen, in 1910, of the Norwegian ship 
Farm, The observations are discussed by Drs. 
Helland-Hansen and Nansen, and deal chiefly 
with the distribution of the Atlantic current in 
the sea to the west of Spitsbergen, A con- 
siderable part of the paper is taken up with a 

^ (i) “Abhandluwgen der finlandischen hydrographischen-biologischcn 
No 10. Pp. X32+4 Taf. (Helsingfors, 191a.) 

(2) The Sea West of Spitzbergen. The Oceanographic Observations 
w Isachsen Spitsbergen Exp^editlon in 1910.’* Vidensk. Skrifter. 

**»/ r «*;.Naturv, Klasse, No. la. Pp. 80+6 plates. (Christiania, 1912.) 

(3) • Das Bodenwasser und die AbkOhUng des Mceres.” Internat. Rgvtte 
'Ges, Hydrobioiogie u. Hydrographie, Bd. v., Heft i, Pp. 42+12 figs, in 
itext. (Leipzig. 191a.) 
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discussion of the errors of the hydrographers who 
had previously investigated the same area; but 
in addition to this the authors describe the 
gradual disappearance of the Atlantic current to 
the north-west of Spitsbergen, as this water 
becomes diluted by lighter arctic water flowing 
round the South Cape. There is a discussion of 
the parallelism in the annual variations in tem- 
perature of this Atlantic Spitsbergen current, and 
those of the Atlantic Norwegian stream. 
“Temperature anomalies ” are compared — that is, 
the deviations, in each year, from the mean of 
a number of years. The variations in tempera- 
ture of the Atlantic Spitsbergen stream are, then, 
roughly parallel to those of the Norwegian 
stream, i/ fhe former are compared with the 
latter of two years' previous date. That is, the 
water flowing to the north from the Faroe- 
Iceland channel takes about two years to travel 
from the latitude of 62° N. to that of about 
78® N. The variations in temperature anomaly 
in the sea to the west of Spitsbergen are also 
parallel to the variations in the area of ice-free 
water in the Barentz Sea in May of the same year. 

The third paper is of considerable interest and 
importance. After indulging in a polemic with 
reference to the erring Swedish hydrographers. 
Dr. Nansen considers the mode of origin of the 
cold water occupying the basins of the North 
Atlantic and Norwegian seas. These water- 
masses are very homogeneous. At the bottom 
of the Norwegian Sea there is a salinity which 
varies only between 34*90 per cent, and 34*92 per 
cent., and thus requires very careful investi- 
gation in order to disclose differences of a real 
lature. The submarine Faroe-Iceland ridge divides 
the northern ocean into two masses with respect to 
the temperature of the bottom water : at a depth 
of about 1000-2000 metres the water on the 
Atlantic side of the ridge has a temperature of 
about 4- 2° C. to 4- 3° C. ; on the Norwegian side 
the temperature of the sea-water at the same 
depth is about "0’5° C. to --o*8° C. 

How docs this cold and dense bottom water 
originate? It does not come from the southerly- 
flowing, cold polar currents, for this water is of 
low salinity, and in spite of its low temperature 
its density is less than that of the bottom Atlantic 
and Norwegian water, so that it cannot sink to 
near the sea-bottom. It does not proceed from 
melting ice, for water of such origin has also a 
very low salinity, and, notwithstanding its low 
temperature, its density is also low. The 
southerly-flowing polar currents, indeed, protect 
the underlying warmer water-masses from cool- 
ing, and melting ice has the same effect. In both 
cases the sea is covered with low-saline water 
which does not mix by convection with that be- 
neath it. In order that a vertical circulation, 
accompanied by the formation of a cold bottom 
stratum of water, may occur, certain conditions 
are necessary: — (i) The water at the surface of 
the sea must not be in rapid horizontal move- 
ment; the best conditions are those in the centre 
of an area possessing a cyclonic circulation. 
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(2) The surface water must be of approximately 
the same salinity as that of the sea bottom; if 
it has a much lower salinity, its density may not 
be increased by a reduction of temperature to 
an extent sufficient to set up convection move- 
ments reaching to the sea-bottom. {3) It must 
be cooled to a slightly lower temperature than 
that of the water at the sea-bottom, for its 
adiabatic contraction, by pressure, as it sinks 
must warm it slightly; this may be the cause of 
. the slight increase in the temperature of oceanic 
water as we approach great depths — an increase 
which has been attributed to the emission of heat 
by radio-active substances in the oceanic boU»>i)ni- 
deposits. (4) The formation of ice on the sea- 
surface may favour convection currents by raising 
the salinity of the superficial water; but this is 
not an important factor. 

The cold bottom water of the North Atlantic 
Ocean originates in a restricted area of sea, out- 
side the boundaries of the southerly-flowing polar 
current, and lying to the south-east of Greenland. 
Some of this water may also proceed from the 
surface of the Norwegian Sea after flowing over 
the Farde-Iceland ridge. 

Incidentally Dr. Nansen directs attention to 
the presence of Mediterranean water in the 
channel between Ireland and Rockall. This 
originates from warm and dense water flowing 
out as an intermediate current through the Straits 
of Gibraltar. The presence of this water in British 
seas was pointed out»by Dickson in 1909 as the 
result of observations made in 1903 by Wolfen- 
den. Dr. Nansen in 1909 referred to the methods 
of these observations as “so inaccurate as to be 
of little use.” Nevertheless, he now adopts the 
conclusions drawn from them, without, however, 
referring to Dickson’s prior discovery. 

J- J. 

SOUTH AFRICAN INSTITUTE FOR 
MEDICAL RESEARCH. 

S OUTH AFRICA has decided to have an insti- 
tute for medical research on the same lines 
as the Pasteur Institute in Paris, the Lister Insti- 
tute of Preventive Medicine in London, or the 
Rockefeller Institute in New York. To this end 
a new building is now in process of erection in 
Johannesburg, and is expected to be complete in 
about twelve months. 

A site has been provided by the Government, 
and we understand that the cost of building and 
equipping the new institute will be provided by 
the VVitwatersrand Native Labour Association. 

The maintenance of the institution will be under- 
taken by the Government of South Africa and the 
association in equal shares. 

A very satisfactory feature of the institute will 
be its close proximity to the largest hospital in 
South Africa, with which it is intended that it 
should work in conjunction. It will also be 
equipped with four wards for the purpose of 
treating patients, who will be the subject of special 
study. 
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From the present plan®,* the institute seems* to 
be suitably arranged, and will be an imposing 
structure. It will comprise, in a main block, form- 
ing a two-storied quadrangle, the institute offices, 
experimental and observation hospital, animal 
house, mortuary, and director’s house. Ample 
space is allowed here for future extension. ^ Of this 
main block the northern and southern sides are 
prolonged eastwards and westwards to form two* 
further quadrangles. These will contain the hos- 
pital wards and research laboratories, also library, 
museum, and further laboratories. The building 
will carry as well a lecture theatre, basement work- 
shops and storage rpoms, and a number of rooms 
for miscellaneous scientific purposes. A dome ~y 
eighty feet in height will crown the building, and ' 
will carry a finial emblematic of the surrender by 
Death of his secret, and we understand that a 
second dome of equal magnitude is aspired to. 
Although we realise that an institute which is 
intended to render valuable service to the State 
should be housed in fa.shion suitable to the import- 
ance of the work it is to undertake, we sincerely 
hope that contemplation of the domes and 
the finial will not distract the attention of the au- 
thorities from the fact that the success of their 
scheme will essentially depend upon the personnel 
of the staff and the funds made available for scien- 
tific investigation. 

The research work of the institute is, we under- 
stand, to be primarily directed towards the indus- 
trial diseases of the Transvaal, but all diseases 
will come under its scope. It is intended that 
research fellowships shall be available for medical 
men, in order that they may carry out special 
lines of investigation; also it is hoped that in the 
near futures medical students will be enabled to 
undertake courses in pathology and bacteriology 
at the institute, of a character which can now 
only be attended in Europe. 

Two appointments to the staff of the institute 
have already been made : the director of the insti- 
I tutc will be Dr. Watkins Pitchford, and the 
I statistician Dr. G. D. Maynard, both of whom 
have already accomplished sound work in con- 
nection with one or other of the public health 
organisations of the colonies now forming the 
Dominion of South Africa. 

EDUCATION OF THE AUDITORY 
CENTRESA 

IDROF. MAR AGE, who is well known as an 
* otologist and for his researches in physio- 
logical acoustics, has issued a small but suggestive 
pamphlet on what he terms the education of the 
auditory centres. It is known that there are 
cases in the clinique of the aurist where there 
is sensitiveness to even feeble noises while there 
is deafness to music and to speech. In others 
the patient may hear noises, music, and even 
speech sounds, but without any understanding of 
the meaning of the speech sounds. Prot Marage 

1 “ Education «t R^Mucation des Centros auditifc.** By Prof. Maraffe. 

<Paris, 19 Rue Cambon.) ' \ 
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explains these facts on the supposition that the 
cause Is not to be sougfht in the mechanism of 
^ the ear alone, but in the relation of this mechanism 
to different parts of the brain. 

The paths by which nervous' impulses, gener- 
ated by a sonorous vibration, say, in the cochlea, 
are communicated to the brain, are very com- 
plicated, and come into anatomical connection 
with many nervous centres. Such centres may be 
considered as being of higher and lower orders, 
and the nervous impulses may pass from lower 
to higher, calling forth at each stage a particular 
sensation — say, that of a noise or of musical sensa- 
tions — until they reach the highest cerebral centres 
where there is the apprecialion of all kinds of 
^ auditory sensations, such as noises, music, and 
speech. 

Prof. Marage’s method of stimulating the ear 
by his ingenious syren is well known. This in- 
strument can transmit to the drumhead sonorous 
waves of a measured intensity (that is, the air- 
pressure is measured), add the special quality of 
each vowel tone is produced by sending the waves 
of pressure through resonators moulded on the 
form of the mouth and throat cavities for each 
vowel. Thus, by using the syren methodically, 
the ear may be stimulated by tones that, as re- 
gards both intensity and quality, are natural to 
it, instead of torifes produced by tuning-forks, or 
noises, or by spoken words. Thus the ear and 
the nerve centres may be put through a course 
of education, a kind of drill, in short, produced 
by the syren. The results are said to be very 
encouraging with cases of whole or partial deaf- 
mutism. 

Prof. Marage also gives in this pamphlet 
copies of tracings of vowel-forms produced by 
this syren which are well worthy of study, but 
he does not mention how these beautiful photo- 
graphs were obtained. The gist of the whole 
matter is that in attempting to explain auditory 
mechanisms, we must not confine our attention to 
the ear alone, but to the ear as associated with 
auditory nerve centres. The Investigation, in 
short, becomes more and more complicated. 

^ John G. McKendrick. 

NATURAL HISTORY IN CEYLON. 

CPOLM ZEYLANICA is an excellent quarterly 
publication designed to promote a knowledge 
of the natural history of Ceylon and its surround- 
ing* seas. It was established by Prof. A. Willey 
(now at Montibal) some eight or nine years ago 
when he was director 6f the Colombo Museum, 
and has been kept up since with admirable skill 
and energy by his successor. Dr, Joseph Pearson, 
the present editor. The part for January, 1913, 
contains, along with several notes on land and 
fresh-water animals, three articles of special 
interest on pearl-oyster fisheries. 

The first article, by Captain Legge, “Master 
Attendant” at Colombo and inspectih* of the 
pearl banks, is semi-popular, and is written 
^ther from the navigator’s and the historian’s 
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point of view, containing and storiei of 

fisheries and celebrated pearls. Here and there 
in Captain Legge ’s chatty account bf his personal 
adventures on the pearl banks one comes on quite 
important observations, such as, when describing 
a walk in diving-dress over the se^^ttom : 

Immediately I walked off the “paar” I wiu? upon 
very loose sand, in waves like giant furrows a 
ploughed field; whilst for quite two feet high above 
the ground there was sand in suspension. 
oysters are covered up, buried and destroyed imme- 
diately. 

Yet some recent writers have argued that there 
can be no movement of the sand on the bottom, 
and that beds of oysters cannot be silted up by 
moving sand. 

Captain Legge gives us an additional instance 
of the now well-known danger to beds of oysters 
from predatory elasmobranch fish, as follows: 

At the inspection in November, 1902, I decided that 
a certain bed was quite the gem of those to be fished 
in March, 1903; the oysters were larger and older 
than any others I had inspected, and were very 
plentiful ; however, as 1 was passing over this spot on 
my way back at the end of the inspection, 1 observed 
a very large shoal of rays in the vicinity* In the 
following March, about the second week of the 
fishery, I moved to this my pet bed of oysters, only, 
however, to be told by the divers that there were no 
living oysters there. I at once descended in the 
diving dress and found the bottom of the sea strewn 
with empty oyster shells, each valve turned nacre 
upwards and shining, giving a very curious effect, 
whilst each shell or valve was broken obviously by 
external pressure into three pieces. This could only 
have been done by the powerful jaws and teeth of 
the ray. 

The second article is a well-considered, judicial 
account of the scientific work on the Ceylon pearl 
banks in the last decade, 1902 to 1912, by the 
editor, Dr. Pearson, director of the Colombo 
Museum and Government Marine Biologist. Dr. 
Pearson passes in review the scientific explora- 
tion of the pearl banks in 1902, the recommenda- 
tions in Prof. Herdman’s report to the Govern- 
ment, the formation of a financial syndicate in 
1906 to take over a twenty years* lease of the 
fisheries at a large annual rental, their two highly 
profitable fisheries which cleared the ground of 
adult oysters, and then the subsequent failure of 
yield and resulting barren condition of the banks. 
The various operations suggested and performed 
are discussed, and the conclusion is reached that : 

The work subsequent to Herdman’s reports gives 
very little evidence that his recommendations have 
been carried out seriously. 

Dr. Pearson brings together a good deal of 
argument in favour of the possibility of oyster- 
beds being buried and lost by movements of the 
sand, and he quotes some personal observations, 
made on the bottom by the inspector of pearl 
banks, such as : 

What impressed me most was that the spots 1 
dived On last March, which were then level rock, with 
a coating of 3 or 4 in. of sand, had now as much as 
a foot of sand in places. All over the sand waa In 
fairly deep ridges, not so deep as the ridges of 
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paar proper, but quite distinct from the appearance 
of the sea; bottom last MarchJ? 

/ third ‘‘pearl-oyster ** article, also by Dr. 
Pearson, is a report on the remarkable “window- 
pane oyster,*' Placuna placenta, in the great 
inland sea at Tambleg'am, near Trincomalee ; and 
other papers, by various authors, on fresh-water 
fislw, OUgochseteSy Termites, &c., all show that 
the investigation of the natural history of Ceylon 
is in capable hands, and bids fair soon to make 
the fauna and flora of that charming island better 
known than those of most other parts of the 
eastern tropics. 

NOTES. 

As we went to press last week a case was concluded 
in the course of which the methods of anti- vivisection- i 
ists were again exposed. A Swedish lady, Miss Lind^ | 
af-Hageby, brought an action against The Pall Mall 
Gazette and Dr. Saleeby for alleged libel published 
ill The Pall Mall Gazette. The jury, after listening 
to sixteen days of talking, gave their verdict for the 
defendants, and the judge received their verdict with 
most emphatic and outspoken approval. It has all 
happened before. There comes an opportunity for 
legal action : the statements of anti-vivisccHonists are 
brought to the test of evidence on oath; the whole 
thing is thrashed out in the Law Courts, and the 
inevitable verdict is given. The Pall Mall Gazette 
has done a great service to the nation by thus expos- 
ing, once more, the uncharitablenoss — to say the least 
— of anti-vivisectionists. The Research Defence 
Society, likewise, deserves the thanks of lovers of 
truth. We trust that the public will bear in mind 
the lesson of this case, and will treat with contempt 
the methods upon which the obscurantism of 
anti-vivisection thrives. A campaign which appeals 
to those who have been least fortunate in the matter 
of education, inflames passion, stirs up hatred, and 
delights in imputing evil to men who are devoting 
their lives to the increase of knowledge of diseases 
which afflict mankind, may not be stopped on its 
downward course by the verdict given last week, but 
the light which was thrown upon it in the course 
of the evidence will perhaps do something to scatter 
the thick darkness of prejudice which anti- vivisection 
requires for its existence. 

The Bill to consolidate and amend the law relating 
to ancient monuments was read a second time last 
Thursday in the House of Lords. Such a measure 
must necessarily be tentative, and Earl Beauchamp 
admitted that it was not ideal. But he claimed justly 
that it was a considerable step for the object in view, 
while in no way penalising owners or interfering with 
the rights of property. The same difficulties occur 
as in other branches of the movement to make the 
•I'ountry a decentralised museum, both of antiquities ’ 
and of natural history and scenery. But there are 
also special difficulties in the case of ancient monu- 
ments. The Marquess of Salisbury pointed out that 
consideration would have to be given to the resident 
owner of a historic house. The question might arise 
as; tp \yhet.hei* he could be precluded from throwing 
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two bedrooms into one. The case of cathedrals 
peculiar, as Earl Curzon of Kedleston showed ; they^ 
are not protected by a faculty, as churches are, but* 
are the absolute property for the time being of the 
dean and chapter. Earl Beauchamp had not seen 
his way to include ecclesiastical buildings, but it 
appears that the bishops would not object to the in- 
clusion of cathedrals. The power of purchase by the 
State is eliminated from the Bill; full powers for a 
Preservation Order are considered to render this un- 
necessary. The power of purchase is given to the 
local authorities, chiefly in view of the smaller monu- 
ments of local interest. Here comes in the difficulty 
of funds; even for small purchases there must be an^ 
increase of the ratesT Meanwhile the larger mohu- , 
ments seem to be unprotected. There is no doubt 
that owners of great historic heirlooms do treat them 
as in trust for the nation. But the modern tendency 
is to bring this spirit into the machinery of organisa* 
tion. The passing of such a Bill may be expected 
to react favourably on t‘ie Connected questions of 
nature reserves and the endowment of science. 

The relation between insect-eating birds and ilie 
abundance or otherwise of insects, ticks, and other 
creatures which may act as hosts for organisms asso- 
ciated with various diseases, is known to every bio- 
logist. A coi^respondence between Sir Harry John- 
ston and the chairman ..and secretary of the Plumage 
Committee and Textile Trade Section of the London 
Chamber of Commerce, published in The Times of 
Tuesday, April 29, deals with some points of this 
relationship, with particular reference to tsetse-flies, 
mosquitoes, and other blood-sucking insects of Africa. 
Sir Harry Johnston points out that tsetse-flies of the 
genus Glossina are particularly abundant in all those 
parts of West and Central Africa where the plumage 
trade has done so much to lessen the numbers of the 
insect-eating birds — more especially white herons 
(egrets, large and small), ibises, rollers, bee-eaters, 
glossy starlings, drongo and “cuckoo” shrikes, 
bishopfinches, and kingfishers. As remedial measures 
to prevent the disturbance of the balance of nature 
caused by the destruction of these birds, he suggests 
“that the secretary to the British Museum (Natural 
History) or the secretary to*the Zoological Society, 
or perhaps the two jointly, should be asked to compile 
a list of species, genera, and perhaps families of birds 
which should be placed on the prohibited list. That 
is to say, that the skins or other trophies of such 
birds should be forbidden as an article of import into 
Great Britain and Ireland and into all parts of the 
Empire of which the fiscal affairs are influenced by 
the Foreign and Colonial Offices ; an J that we should 
use our best endeavours with the Governments of 
the self-goveriting portions of the British Empire to 
secure a like prohibition in their own Customs regula- 
tions.” 

In a letter to the Lord Mayor, the Prime Minister 
has announced the extent of the provision which the 
Government proposes to make for the dependents of 
Captain Stott and of those who so heroically lost 
theiii .lives with him in the Antarctic. The Govern- 
ment intends to ask Parliament to sanction a Special 



NATURE 


221 


May I, 1913] 


Vote sufficient to provide follows ; — For Lady Scott 
^ addition to the Admiralt^ension of 200I. per annum 
-for herself and 25^. per annum for her son, until he 
reaches the age of eighteen) an annuity of ioo 7 . For 
Mrs.^ Scott, the mother, and Mrs. Campbell and Miss 
Grace Scott, the sisters, of Captain Scott, a joint 
annuity of 300/. For Mrs. Wilson, the widow, and 
Miss Mary Souper, the sister-in-law, of Dr. E. A. 
Wilson, a joint annuity of 300!. For Mrs. Evans, 
the widow of Petty Officer E. Evans (in addition to 
the pension and allowances awarded to her by the 
Admiralty, amounting to 13s. 6d. a week), a further 
annuity of 12s. 6 d. a week for herself and 35. a week 
. ^ respect of each of her children up to the age of 
Y^iig'i'teen. The Government of India, in the service 
vof which Lieutenant Bowers was before joining the 
expedition, has offered to provide pensions, amounting 
in all to lool. per annum, for his mother and sisters. 
Captain Oates, the fifth member of Captain Scott’s 
southern party, was unmarried; and as no mention is 
made of any relatives, it may be assumed that he was 
possessed of ample means. In addition to the pro- 
vision referred to above, the total amount sub- 
scribed by the public as a memorial for the dead 
explorers and kindred purposes is 55,7601. 

On Monday last Clements Markham, at the 
’ meeting of the Royal Geographical Society, gave a 
.paper on Vasco Nunez de Balboa, in commemoration of 
the fourth centenary of the discovery of the Pacific 
Ocean in 1513. The anniversary actually falls in Sep- 
tember. The author did full justice to the discoverer’s 
strength and many other excellences of character, 
which stand out in contrast with the majority of his 
■compeers in the same field; the question, often asked, 
was repeated, What would the history of western 
South America and its highly civilised native races 
have been if Nunez and others such as he had been 
allowed the chance to establish friendly relations 
with them and assimilate their ideals with those of 
Europe, instead of their suffering the extreme penalty 
of extermination? Two noteworthy efforts of geo- 
graphical theorising were discussed as following upon 
Nunez’s discovery. The first was the well-known 
and successful endeavour of Magellan to turn the 
flank of the South American barrier, and to sail his 
vessel directly from the Atlantic into the Pacific. 
The second, less familiar, was the brilliant reasoning 
by which Andres de Urdancta, in 1565, succeeded in 
piloting a return voyage across the Pacific from west 
L to east, for the first time, by following a northerly 
^oursg, on which were found favourable winds, the 
reverse of those which prevailed on the more southerly 
course followed by the earlier navigators across the 
ocean from east to west. Reference was made to the 
work still awaiting grained explorers in the very area 
of Nufiez’s crossing of the isthmus of Darien. 

We are glad to learn from the annual statement on the 
work of the Post Office, made in the House of Commons 
on April 24 by the Postmaster-General, that it is pro- 
posed to establish a new service for the synchronising 
of clocks. For a small fee per annum the Post Office 
will send every day an hourly time signal. Any* 
institution, business house, or industrial establishment 
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to which it is important to have the correct time and 
which is willing to provide the internal apparatus 
for the clocks can obtain foi“ a .small fee • an hourly 
time service. The fee may vary with the distance, 
but if there are a sufficient number of subscribers 
it will be about £2 a year. The Greenwich time 
signal will be transmitted once daily over telegraph 
circuits for the regulatlbn of master clocks fixed at 
suitable “ distributing centres ” at head or branch 
post offices, and these master clocks will transmit 
hourly impulses to the premises of persons requiring 
the service. The Post Office will provide and main- 
tain the distributing wire up to a suitable • point at 
the renter’s premises, but it will rest with the renter 
at his own expense to fix and maintain to the satis- 
faction of the Post Office all other wiring within his 
premises, as well as the clock and the synchronising 
mechanism. The arrangement will be confined for 
the present to the central districts of large towns. 
It will be recalled that the British Science Guild has 
taken a leading part in directing attention to the 
importance of synchronising all docks publicly ex- 
hibited. In the fifth annual report of the guild a 
committee appointed to deal with the subject described 
the position of the subject at home and in some other 
countries, and stated the results of representations 
made to the Post Office, the London County Council, 
the Corporation of London, and other authorities. 
The hope was expressed by the committee that the 
Post Office would before long be in* a position to 
offer facilities to the public for the synchronisation 
of clocks at such rental rates as should remove the 
main objections which have been urged to the general 
adoption of the principle. The announcement now 
made by Mr, Samuel seems to represent the realisa- 
tion of this desire. 

The first conversazione of the Royal Society for 
this year will be held in the rooms of the society at 
Burlington House on Wednesday, May 7. 

The death is announced, on April 25, of Prof. J. 
Park, professor of logic and metaphysics in the 
Queen’s University (formerly Queen’s College), Bel- 
fast, since 1868. 

The Berlin correspondent of The Times announces 
that Prof. Fritz von Bramann, professor of Halle 
University, and director of the surgical laboratory 
there, died on April 26, at fifty-eight years of age. 

W'e learn from the Revue Scieniifique that the 
teachers of the Normal School at Avignon, of which 
M. J. H. Fabre, the entomologist, was a pupil, are 
taking steps to raise a fund with the view of erecting 
a monument to “The Insects’ Homer.” The general 
council of Vaucluse has voted 1500 francs to the fund. 

On Saturday, May 10, Mr. H. A. Humphrey will 
begin a course of two lectures at the Royal Institu- 
tion on Humphrey internal-combustion pumps. The 
Friday evening discourse on May 9 will be delivered 
by Mr. F. Balfour Browne on the life-history of a water- 
beetle, and on May 16 by Captain Cecil G. Rawling 
on the Pygmies of New Guinea. 

The Geologists* Association has arranged a Whit- 
suntide excursion to Nottingham, from May 9 to May 
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14. The directors are Prof. J. W. Carr, Prof. H. H. 
Swinnerton, Mr. G. W. Lamplugh, and Rev. E. H. 
Mullins. Tlie party will travel vid Great Central 
Railway on Friday, May 9, by the train leaving 
Marylebone Station at 4.45 p.m., and due at Victoria 
Station, Nottingham, at 7.37 p.m. 

Dr. Aiexander Smith, professor of chemistry at 
Columbia University, New York, has accepted elec- 
tion to the chair of that subject at Princeton. Prof. 
Smith is a Scotsman by birth, and graduated in 
science at Edinburgh University, where he was for a . 
short time an assistant in chemistry. He went to ' 
America in 1890, and held professorships successively 
at Wabash College and the University of Chicago 
before his appointment to Columbia. 

In our issue of December 19, 1912, Prof. Milne 
announced that Mr. Shinobu Hirota had been com- 
pelled by ill health to return to his native country, 
Japan. We regret now to learn that Mr. Hirota died 
on April 24. During the eighteen years he lived in 
England as assistant to Prof. Milne, he played an 
active part in establishing a new branch of geophysics, 
and had he recovered he might well have continued 
in Japan the work to which he was devoted. 

At an extraordinary general meeting of the Univer- 
sity of Durham Philosophical Society, to be held in 
the Physical Lecture Theatre, Armstrong College, 
Newcastle-on-Tyne, to-morrow, May 2, Sir J. 
Alfred Ewing, K.C.B., F.R.S., will deliver a lecture 
on the structure of metals. The occasion is the first 
meeting to be presided over by the Duke of North- 
umberland, and has been arranged in connection with 
his installation as Chancellor on the following day. . 

The council of the Institution of Civil Engineers 
has made the following awards for papers read and 
discussed during the session 1912-13 : — ^A Telford gold 
medal to Mr. Murdoch Macdonald, C.M.G. (Cairo); 
a George Stephenson gold medal to Mr. G. D. 
Snyder (New York) ; a Watt gold medal to Mr. H. A. 
Humphrey (London) ; Telford premiums to Messrs. 

C. W. Methven (Durban), B. Hall Blyth, jun. (Edin- 
burgh), C. J. Crofts (Durban), Frank Grove (Canton), 

B. T. B. Boothby (Hankow), and Francis Carnegie 
(Enfield Lock), and the Manby premium to Capt. 

C. E. P. Sankey, R.E. (I.ondon). 

The French aviator, M. Gilbert, on April 25 
covered a distance of some 512 miles, from near 
Paris to Vittoria, in northern Spain, on a biplane, in 
8 hours 23 minutes, without once alighting. He is 
reported to have travelled from Paris to Bordeaux 
at a speed averaging seventy-four miles an hour. 
Between Bordeaux and Biarritz he flew at a height 
of nearly 10,000 ft. Starting again after two hours’ 
rest, he add^ another 155 miles to his flight, arriv- 
ing at Medina del Campo, thus covering, in less than 
eleven hours, 668 miles. 

A DISTINGUISHED Committee has been formed, with 
the King of Italy as president, to obtain funds by 
public subscription for the institution of suitable 
memorials of the late Prof. Giovanni Schiaparelli, 
whose work for astronomical science is of the ' first 
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rank of importance. It is ^proposed to drect to his 
memory a monument at ^Savigliano, his birthplace, 
and to place a tablet bearing his effigy in the Brera 
Palace at Milan, where he described his observations 
and conclusions. Among the members of the honorary 
committee are the presidents of the chief scientific 
societies in Italy, rectors of the universities, and 
directors of astronomical observatories. The presi- 
dent of the executive committee is M. Gullino, the 
Syndic of Savigliano (Cuneo), to whom subscriptions 
should be sent. 

The executive committee of the British Science 
Guild has issued a report on the Milk and Dairies 
Bill and on further legislation desirable on the sub- 
ject. While expressing general approval with the? 
Bill as a whole, the committee fears that its largely 
permissive character will allow local authorities to 
ignore the powers conferred upon them. It considers 
that the medical officer of health is placed in a diffi- 
cult position by having to criticise, and possibly to be 
instrumental in instituting kgal proceedings against, 
those who appoint him, who may have the power 
to terminate his appointment. The committee also 
regards the provisions as inadequate to check the 
supply of tuberculous milk. Comment is made on 
bovine tuberculosis and the queans for stamping it 
out, and the opinion is expressed that the Bill grapples 
with the evil of bovine tuberculosis only in its fully 
developed form, and not with the less manifest or 
latent forms of the disease, which it is equally, or 
even more, important should be dealt with. 

We are informed that the Crocker Land expedition, 
which was postponed for a year on account of the 
death of Mr. George Borup, has been completely 
reorganised during the past year, and that the plan 
now is to send it northward in July next. The object 
of the expedition is the scientific exploration of the 
land supDosed to lie north-west of the line of islands 
stretching from Grant Land to Prince Patrick Land, 
j In addition to the mapping of the new land and of 
’ the uncharted coast lines in the vicinity of Grant Land 
and Axel Heiberg Land, the party will carry on 
studies during a period of more thart two years in 
many other branches of science, including meteoro- 
logy, terrestrial magnetism, wireless telegraphy, seis- 
mology, geology, zoology (both vertebrate and in- 
vertebrate), botany, ethnology, and archaeology. The 
personnel of the expedition is as follows :--Mr. Donald 
B. Macmillan, leader of the expedition ; Ensign 
Fitzhugh Green, U.S. Navy, map work, electricalV 
work, terrestrial magnetism, and seismology^; Mr. 
W. Elmer Ekblaw, geologist and ornithologist; Mr. 

M. C. Tanquary, zoologist, with particular reference 
to invertebrate zoology. 

In addition to the appropriation for defraying the 
expenses of the current work and operations of the 
department of terrestrial magnetism, the trustees of 
the Carnegie Institution of Washington, at its annual 
meeting last December, set aside one hundred 
thousand dollars for the purchase of a site and erection 
of a building for the department. After an inspec- 
tion of various sites, one embracing about seven 
i acres, situated in the district of Columbia, near Rock 
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Creek Parle, was finally found suited 
and has now been purchased. The^ building will be 
about 52 by loi ft., and will consist of two stones 
and a basement. It will contain adequate facilities 
for office, laboratory work, and instrument shop, and 
will be ready for occupation early in 1914. The mag- 
netic survey yacht Carnegie left St. Helena on April 9 
bound for Bahia, and is expected to return to her 
home port at the end of the year, thus completing the 
three years’ circumnavigation cruise begun in June, 
1910. After leaving Bahia she will once more call at 
St. Helena, and proceed next to Falmouth, where 
she is due early in September. It will be recalled 
’that the Carnegie made Falmouth one of her chief 
"^ports on the cruise of 1909. 

One of the most beautiful objects in western Eng- 
land is the famous screen in Banwell Church, about 
seventeen miles south-west of Bristol, in co. Somerset. 
Among the most treasured possessions of the parish 
Is a record of churchwardens’ accounts between 1515 
and 1602, which give full particulars of the cost of 
the screen and of the workmen engaged upon it. 
These have been abstracted, with good illustrations 
of this fine piece of woodwork, by the vicar, Rev. 
C. S. Taylor, in parti., vol. xxxv., of the Transactions 
of the Bristol and Gloucestershire Archaeological 
Society for 1912. 

Nigeria presents a promising and almost un worked | 
field for the collection of folk-tales. Major A. J. N. 


increases B bwk tfie left side does. 

The British Review fS April conWias sn interesting 
article, entitled “Colour-hearing,” fii the fomi of a 
dialogue between the writer (“C. C.tMattindale’’), 
an “exceedingly eminent specialist *■ (“the Doctor*), 
a lady (“Mrs. k.“), a scoffer (“the Metaphysician “). 
and “N. K.,’’ who is able to “hear colour “ (or, more 
accurately, to “see sounds”). No one acquainted 
with the characteristics of synaesthesia can doubt that 
it is a substantially accurate accouiit of a conversation 
that took place. Indeed, the anonymity of “the 
Doctor” and ‘‘Mrs. X.” is but thinly veiled. The 
article is hence of value to those interested in the 
study of this attractive but obscure subject. 

The Adamson lecture for 1913, delivered by Prof. 
Bernard Bosanquet, in the University of Manchester, 
entitled ‘‘The Distinction between Mind and its 
Objects,” consists in a brilliantly critical examina- 
tion of the claims of Modern Realism — a twentieth- 
century philosophical school of thought, ‘‘ which, 
whether unsatisfactory or not, is definitely naw.” 
Prof. Bosanquet reaches the conclusion that neither 
Realism nor its antagonist, Mentalism, is satisfactoi*}^ 
Per se. “What special use or gainj* he asks, “is 
there in saying that knowledge is physical, when you 
have to subjoin an elaborate explanation admitting 
into this physical reality all the ignorance, errors, and 
illusions that the feeblest or most fantastic of minds 


Tremearne, in his recently published ‘‘ Hausa Super- 
stitions and Customs,” has issued a largo number of 
tales. From Southern Nigeria Mr. E. Dayrell, Dis- 
trict Commissioner, in continuation of his “ Folk 
Stories from Southern Nigeria,” published in 1910, 
has now published, through the Royal Anthropological 
Institute, a series of Ikom folk-stories. These are of 
much ethnological interest, as they throw much light 
on matrimonial customs, of which female circum- 
cision forms part. He also deals with human sacrifice 
and the Ju-ju form of sorcery, on which our informa- 
tion is still incomplete. “The more,” he says, “one 
learns about Ju-ju the more hopeless it seems. It 
must seem incredible to people at home that a man 
can die because a Ju-ju has been made against him — 
for example, two sticks crossed on the path with, say, 
a rotten egg and a fowl stuck on a stick, the man’s 
name having been ‘called.’ And yet one knows of 
numerous inStances where men have died, and young, 
i healthy men, too, against whom such a Ju-ju has been 
Vniade.” Parallel instances from Australia at once 
suggest themselves. Mr. Dayrell thinks it possible, 
in such cases, that poison may have been adminis- 
tered, but it is most difficult to get any proof. 

The power of the body to adapt itself to its needs 
is one of the most familiar of physiological truths. 

It has long been known that among the organs the 
heart shows ready adaptability. This is very strik- 
ingly illustrated by numerous measurements recently 
published by Dr. Grober, of Jena (NaturwissenschafU 
liche Wochenschrift, April 6 and 13). The figures 
refer to men in different employments, and to various 
animals with varying activities. The most remark- j 
able fact (the explanation of which is not clear) ! 
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could be guilty of? Or what gain for mentalism is 
there in treating knowledge as a part of your mind, 
when you must say in the same breath that it is only 
knowledge in virtue of the reality that appears in it? 
The double nature of knowledge, as the continuity 
of mind and reality, is the ultimate truth to insist on.” 

Two very interesting lectures on the present posi- 
tion of the sex-determination problem, by Profs. 

I Correns and Goldschmidt, have been published by 
Borntraeger (Berlin), under the title “ Die Vererbung 
und Bestimmung des Geschlechts” (pp. 149, price 
4.50 marks). Prof. Correns deals with the subject 
largely from the botanical side, but devotes ten pages 
to the case of Abraxas grossulariata, and has numerous 
shorter references to other experiments with animals. 
Prof. Goldschmidt devotes the greater part of his 
section to an account of the cytological side of the 
subject. One of che difficulties in the study 
of this question has hitherto been that ob- 
servations and experiments on the zoological and 
botanical side have been published largely in 
different periodicals, so that the worker on one side 
has been in some danger of overlooking results 
obtained on the other. For the zoological investigator, 
therefore, Prof. Correns ’s summary of our present 
knowledge of the phenomena of sex in plants is of 
great value. Prof, Goldschmidt gives a carefully 
chosen and lucid account of “sex-chromosomes,” but 
the most valuable part of his section is probably the 
demonstration that there is no discordance between 
the cytological and experimental investigations; they 
are, in fact, complementary, and each confirms and 
amplifies the other. Both lectures are illustrated with 
excellent diagrams. 
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According to the April number of Museum News, 
the Brooklyn Museum has installed an antarctic ex- 
hibition. On the walls of the alcove in which it is 
displayed arc hung* a map of. the south polar region 
and prints illustrative of antarctic life. Among the 
specimens are a group of king-penguins, a young 
sca-elephant, various petrels (including the miscalled 
Cape pigeon), an albatross, and a black-footed 
penguin. 

From the report for 1912 we learn that the Zoo- 
logical Society has had, on the whole, a successful 
and prosperous year, the number of fellows being the 
highest on record, while, despite the enhanced cost of 
provisions, the income shows a healthy excess over 
normal expenditure. During the year the president 
and council have directed their attention to the sub- 
ject of zoological nomenclature, and have expressed 
the opinion that “an absolutely invariable application 
of the rule of priority ... is not to the advantage of 
zoological science, and that they would welcome a 
modification of it, as, for instance, by the establish- 
ment of an authoritative fiat list of reserved names.” 
The compilation of such a list formed, we believe, a 
part of the deliberations at the recent Zoological Con- 
gress at Monaco. Reference is made to the loss of 
ihe valuable services of the society’s librarian, Mr. 
F. H. Waterhouse, who retired on a well-earned pen- 
>jion after forty years’ work. 

The annual report of the Norwich Castle Museum 
for It) 12 records a decrease in the number of visitors on 
the previous year, due to the disastrous floods following 
on the unprecedented rainstorm in Norfolk on August 
26 last, when the city of Norwich was practically 
isolated from the rest of the country. The success of 
the attempt to stimulate public interest, benefit the 
studious, and give point and purpose to the collec- 
tions has again been evidenced by the large and 
appreciative audiences at the lantern lectures and 
demonstrations given at the museum under the 
auspices of the Norwich Museum Association. The 
subjects of lectures during the year 1912, to which a 
limited number of the general public were admitted 
free, w^ere : — Food fishes. Prof. Garstang ; poultry, 
Mr. Edward Brown ; old-time methods of lighting, 
Mr, L. G. Bolingbroke; artistic glasswork, Mr. R. F. 
Martin ; winged insects and their larvae. Prof. F. V. 
Theobald; wdld flow’ers and photography, Mr. H. E. 
Corke; and African big-game, Miss Cara G. Buxton. 
During the summer months a weekly e.xhibit of 
living specimens illustrative of nature-study was car- 
ried out by members of the association. A pleasing 
feature of the year is the interest evinced in the 
museum collections by the pupils from the council 
schools, 151 visits being arranged by the organiser 
of elementary education and 4789 pupils recorded. 

VoL. xxxii. of the Observations made at the Royal 
Magnetical and Meteorological Observatory at Bata- 
via refers to the year 1909. The preface, however, 
by the director, Dr. W. van Bemmclen, brings the 
history of the observatory down to 1912. It mentions 
the recent establishment of several mountain meteoro- 
logical stations. Upper air and seis,moIogical observa- 
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tions have recently received considerable attention at 
Batavia, but are dealt with in different publications. 
The present volume comprises meteorology and terres- 
trial magnetism. Like previous volumes of the 
series, it contains numerous tables of meteorological 
data for the year. On p. no there is a summary of mean 
values based on from twenty-one to forty-six years. 
The annual variation of rainfall is unusually regular 
and marked, the monthly amount varying from 38 mm. 
in August to 332 mm. in January. As befits a station 
only 6° ii' south of the equator, the annual variation 
of temperature is exceedingly small, the mean tem- 
peratures of the warmest and coldest months differing 
by only 104° C. 

For some years magnetographs have been run at ; 
Buitenzorg, an electrically undisturbed station some 
twenty-five miles south of Batavia. There arc two 
sets, one by Adie and a recent set by Topfer and 
Schultzc. Both sets record vertical force, but while 
the Adie set records as ^ usual declination and hori- 
zontal force, the other set records the N.-S. and 
E.-W. components, and hourly values are given of 
those components in vol. xxxii. of the Observations 
made at the Royal Magnetical and Meteorological 
Ob.servatory at Batavia. Declination at Buiten- 
zorg is less than 1°, so that the diurnal variation of 
the horizontal force and its N.-S. component are 
almost identical, and the same is true of declination 
and the E.-W. component when the former is expressed 
in terms of force. Thus the departure from the 
ordinary procedure is more apparent than real. The 
introduction states that the magnetic character 
data for individual days are based entirely on the 
horizontal force, as being much the most disturbed 
element. The effects of magnetic storms are very 
readily traced in curves at the end of the volume 
showing the variation from day to day throughout 
the entire year in the absolute values of the several 
elements. 

The Verhandlungen of the German Physical Society 
for March 30 contains a communication made to the 
society on March 14 by Dr. E. GriineivSen, on the 
effects of temperature and pressure on the electrical 
rc.sistivities of pure metals. He finds on examination 
of the results for the resistivities of copper, silver, 
platinum, gold, and lead down to very low tempera- 
tures that for each of them the resistiv^-ty varies as 
the product of the absolute temperature and the atomic 
heat at constant volume. Assuming Wien’s law that 
the number of impacts between electrons in the metai ' 
and metal atoms is proportional to the square of the 
amplitude of oscillation of the atoms, he deduces that 
the resistivity of a metal at constant temperature 
should decrease as the pressure is increased, at a 
rate which is of the same order as that found experi- 
mentally by Williams, Beckmann and others. Alloys 
the resistivities of which can be calculated correctly 
by the law of mixtures from the resistivities of their 
constituents follow the same law. 

In the course of his address as president of the 
Institution of Mechanical Engineers, Sir H. F, 
Donaldson referred, among other matters, to the 
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value of systematic research in engineering works. 
For example, in the heat treatment of steel, no 
amount of rule-of-thumb or the possession of an 
expert eye could ever ensure uniformity in results 
which vary enormously with but slight alterations 
in temperature ; some system of pyrometry is called 
for as a protection against failures. The president 
suggests the establishment of nn engineering research 
committee with a view to coordinate the work, to 
prevent overlapping, to ensure' the carrying out of 
individual researches to absolute results, and to pub- 
lish such results. In time the committee would 
acquire so large an accumulaltion of data as to make 
It the first source upon which the public would draw 
for information as to any research already effected, 
and as to the possibilities of extending research on 
lines which might seem to require investigation. 
The success which has attended the engineering 
standards committee might be regarded as holding 
out possibilities of success for an engineering research 
committee. 

The Cambridge University Press will publish 
shortly a book on “Rubber and Rubber Planting,’’ by 
Dr. R. H. Lock, dealing with the history of the use 
and cultivation of rubber, its botanical sources, the 
botanical physiology of rubber and latex, the diseases, 
chemistry, and manufacture of rubber, and with 
rubber planting. 

The April edition of the catalogue of second-hand 
scientific instruments which are for sale or hire at 
the establishment of Mr. Charles Baker, 244 High 
Molborn, London, W.C., has reached us. The list 
includes some 2000 items, and an examination of the 
catalogue shows that custon^ers can obtain second- 
hand practically every class of scientific instrument. 
Every instrument in the second-hand department is 
guaranteed to be in adjustment. 


OVR ASTROI^OUICAL COLUMN. 

Astronomical Occurrences for May ; — 

May I. 2oh. 24m. Mars in conjunction with the 
Moon (Mars 0° 48' S.). 

4. I2h. om, Venus in conjunction with the 

Moon (Venus 1° 26' N.). 

5. qh. om. Jupiter stationary. 

7. loh. 35m. Saturn in conjunction with the 
Moon (Saturn 6° 20' S.). 

10. 2ih. 19m. Neptune in conjunction with the 
Moon (Neptune 5® 21' S.). 

12. qh. om. Uranus stationary. 

13. lyh. om. Venus stationary. 

18. 3h. om. Mars in perihelion. 

23. loh. 23m. Jupiter in conjunction with the 
Moon (Jupiter 4° 56' N.), 

25. oh. 50m. Uranus in conjunction with the 
Moon (Uranus 3® 38' N.). 

29. ih. om. Saturn in conjunction with the 

Slin. 

30. ifih. om. Venus at greatest brilliancy. 

31. 2h. 25m. Mars in conjunction with the 

Moon (Mars 3^ 9' S.). 

31. 6h. 31m. Mercury in conjunction with 
Saturn (Mercury 2® 4' N.). 
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Thf. Sun’s ipOLAR and. Equatorial Diameters.— 
The Aiinales ae VObservatoire Astronomique de Ld-se 
(China), tome vi., contains three parts, the second 
of which is devoted tc^ an account of a photographic 
study of the polar and equatorial diameters of the 
sun as deduced from observations made during the 
period of iqo5“io. The investigation was carried out 
by Le R. P. S. Chevalier, S.J., and had for its first 
object the discovery, if possible, of variations in the 
mean diameter of the sun. The results obtained may 
be briefly summarised as follows : — ^There is a differ- 
ence between the polar and equatorial diameter, the 
former diameter being the greater of the two. This 
i difference does not seem to be constant, and the 
I variations indicated cannot, according to the author, 

I be attributed to errors of observation, and, so far as 
! he can see, must be due to the sun itself. Here are 
I the values for each of the six years : — 

! Year Pol.-Equat. 

1905 ... +0-07'^ 

1906 ... +0‘i7" 

1907 ... +0-31’' 

1908 ... 4-0-29" 

1909 ... 4-0-13" 

1910 ... 4-0-17" 


lean ... 4-0-19" ±0-015". 

j With regard to the value of the mean diameter, he 
; obtains 31' 59-93", which differs somewhat from that 
1 usually adopted, namely 31' 59-26", on the authority 
I of Dr. Auwers, after a series of measures with the 
! heliometer. While Chevalier points out that there is 
evidently a systematic error in one of the two sets of 
I measures, and it may be in the photographic series, 
j but he has not been able to trace it, yet, he asks, 
is it quite certain that it is excluded from the helio- 
metric series, these measures all being made with 
instruments of the same type and short focal lengths? 

United States Naval Observatory. — We have re- 
ceived a copy of the annual report of the Naval Ob- 
servatory for the fiscal year 1912. This modest and 
admirably concise account of the year’s work of three 
active and important departments, corresponding to 
our Greenwich and Kew observatories and the Nautical 
I Almanac Office, merely forms appendix No. 2* to the 
I annual report of the chief of the Bureau of Naviga- 
tion. The department of the Nautical Almanac, under 
the direction of Prof. W. S. Eichelberger, U.S. Navy, 
who represented the observatory at the Congr^s In- 
ternational des Eph6m6rides Astronomiques, held at 
Paris in 1911, has expressed, under authority of the 
U.S. Congress, its willingness to adopt the pro- 
gramme of exchanges of data recommenced at the 
Paris meeting. Particulars are given of various sig- 
nificant changes it is proposed to make in the American 
Ephemeris and Nautical Almanac, beginning with 
the edition of 1916. Considerable progress appears to 
have been made in the adoption of the Sperry gyro- 
compass in the U.S. Navy; six battleships and two 
submarines are supplied with sets, and ten additional 
sets have been ordered. The ordinary magnetic com- 
pass is still retained in ships fitted with gyro-com- 
passes. We are informed that the noon signal has 
been transmitted by radio-telegraphy to ships at sea 
since so long ago as January, 1905. Special atten- 
tion is being devoted to making improvements in the 
instruments of nautical astronomy. Among a long list 
of novel apparatus we note that a gyroscopic artifleia! 
horizon has been tried. 
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Distribution of Spectroscope DouRig Stars.— In 
the April number of L'Astronomie, Prof.^. Stroobant, 
of the Observatoire Royal de Bcl^^ique, usini^ Camp- 
bell's second catalogue of spectroscopic binary stars, 
published in 1910, shows that representatives of this 
class of stars are most abundant in the neig^hbourhood 
of the Milky Way — a similar result to that already 
found by E. Zinner for variables of the Algol type, to 
which the vSpcctroscopic doubles bear a strong analogy. 
Stroobant shows that in this condensation the stars 
in question -obey the law of distribution found by 
Pickering for the helium stars, being almost precisely 
proportional to the number of class B stars amongst 
the binaries. 


JADE IN CHINESE SECULAR LIFE AND 
RELIGION A 4 

T he sumptuous monograph on the Bishop collec- 
tion in New York entitled “ Investigations and 
Studies in Jade “ is^ so rare as to be inaccessible, and 
consequently there is room for another work on the 
subject. The authorities of the Field 
Museum of Natural History of Chicago 
were well advised to entrust the Black- 
stone e3cpedition to Tibet and China to 
Dr. B. Laufer, and to encourage him to 
describe the jade objects he collected in a 
comprehensive monograph. As a matter 
of fact, his specimens largely supplement, 
and only slightly duplicate, the wonderful 
collection in New York, as most of them 
were exhumed from ancient graves, 
whereas the majority of the specimens in 
the Bishop collection are modern. Simi- 
larly, his monograph supplements the 
other; he does “not deal with jade for its 
own sake, but as a means to a certain 
end; it merely forms the backp[round, the 
leading motive, for the exposition of some 
fundamental ideas of Chinese religious 
concepts which find their most character- 
istic expression and illustration in objects 


able to speak of a Stone age in China, and still less 
of a Stone age of the Chinese, since at the time when 
I they were settling and spreading they were already in 
possession of metal implements. Four centuries ago 
Chinese antiquaries spoke of “thunder-axes,” and in 
the eighth century they were described as “stones of 
the God of Thunder ” ; sometimes they were made of 
jade. 

The ancient spade-shaped stone implements of the 
Kolarian-Mon peoples were reproduced in jade and 
bronze in the Han period, but in the earlier Chou 
period there was a bronze currency of similar shape. 
The first sovereign of the Han dynasty (b.c, 206-195) 
announced his accession to the throne by sacrificing 
to heaven an engraved jade tablet, a custom which 
continued for a thousand years or so; these writing 
tablets were developed from the ancient bamboo slips 
or wooden splints which served as writing material 
before the invention of paper. 

There is a correlation between the jade objects used 
in nature-worship and those buried in the graves of 
the Chou era. Heaven, earth, and the four quarters 
were six cosmic powers or deities, and the jade carv- 


of jade.*‘ 
The 


Fig. 


cicada— iii 


he oldest Chinese term for jade is just 
as general and comprehensive as our 
word, ^ and includes nephrite, jadeite, 
bowenitp, and occasionally serpentine, 

&c. ; at present only the first two 
are acknowledged as true jade by 
the Chinese. The jades of the Chou and Han 
dynasties are made of indigenous material from the 
Shensi province, but the supply was exhausted long 
ago, and about the beginning of the Christian era 
Turkestan became the chief source for the supply of 
jade to China, Yunnan and Burma also contributing 
later. Thd^ importance of the trade in jade can be 
realised when one remembers that “for the last two 
millenniums Turkestan has furnished to .China the 
great^ supply of her jade, wrought and unwrought, 
and the most colossal boulders of the mineral were 
constantly transported from Khotan to Si-ngan-fu and 
Peking, over a trade route unparalleled in extent and 
arduousness in Europe, and requiring a four to six 
months’ Journey.” 

In dealing with stone implements, Dr. Laufer points 
out that none of Palaeolithic type have as yet been 
found; all are polished, they are found scattered in 
certain parts of the country, and are generallv scarce. 
In the present state of our knowledge it is not justifi- 

, ' Muwum of Nttural HiMory, AnthroooloarJral Senes, Publication 
^ ^ Chinese Archfleolojry and Religion." By B. 

Laufer. Pp. 3704 68 plates. (Chicago, xq 13.) ^ 
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a tyi^ of tongue-amulet ; fi, tongue-amulet carved in shape of realistic 
r AC? 'j showing conventionalised form of cicada. 

From * Jade . A Study in Chinese Archa^Iogy and Religion." 


ings serving their worship were nothing but the real 
images of these deities under which they were wor- 
shipped. Anthropomorphic, conceptions are lacking in 
the oldest notions of Chinese religion, and therefore 
no anthropomorphic images are known. The shapes 
of these images are geometric in design : a jade disk, 
round and. perforated, representing heaven, a tube 
surrounded by a cube earth, a semicircular disk the 
north, &c. 

In addition to the use of jade in religious worship 
its employment in coins, seals, and personal ornaments 
is fully dealt with, and a very interesting account is 
given of the various kinds of jade amulets for the dead, 
other objects being buried besides these. The belief 
prevailed that jade had the property of preserving the 
flesh of the body and keeping it from decay, and it was 
also believed that immortality could be obtained by 
eatipg from bowls made of a marvellous kind of Jade 
called “the perfection of jade.” Among the amulets 
worn by the .corpse, those placed on the tongue were 
the most important, and were shaped in the outline 
of that organ; many are in the form of a cicada, 
doubtle.ss as an emblem of resurrection; indeed, the 
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philpsopher Wang Ch’ung said, “The vital spirit of 
a dead man leaving the body may be compared to the 
cicada emerging from the chrysalis.” There were also 
eye, lip, and umbilical amulets. 

Dr. .Laufer has a very extensive knowledge of 
Chinese literature and of folk-usage and beliefs, and 
as he has discussed the matters studied with Chinese 
savants, we liave a remarkably complete and discern- 
ing monograph, which will appeal alike to connoisseurs, 
artists, ethnologists, and students of comparative reli- 
gion and folklore. There are sixty-eight plates, six 
of which are coloured, and 204 text figures, most of 
which are reproductions of Chinese drawings. The 
Field Museum of Natural History is to be con- 



Fig. 3.— Incense'burner carved from white jade in open. work, Ming period. 

Chinese Archsology cqnd Religion.” 

gratulated on the publication of a monograph worthy 
of its most important and interesting collection of Jade 
objects. A. C. H ADDON. 


A 


TECHNICAL EDUCATION IN INDIA 
REPORT on the results of an inquiry into the 
relation of technical instruction in India to the 
actual requirements of employers, which has recently 
been published, contains some valuable suggestions on 
the industrial outlook in that country. The inquiry 
is, however, strictly limited in scope. The report is 
not concerned with the general question of technical 
education, nor with the organisation or improvement 

^ Reporr on the Inquiry to Bring Technicul Institutions into Closer Touch 
Practical Relations with the Empl^ers of India. By Lieut. 

E. H, de V. Atkinson, R.E., and Tom S. Da\ 

X912.) 
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j of local industries ; it deals with the more restricted and 
j definite question of the value of the^nstructi(^ noW 
j provided in Indian technical institutes in qualifying! 

, the students of those institutes to undertake positionsj 
‘ as managers, heads of departments, foremen, andj 
assistants in engineering, and in some few other j 
industrial works. j 

Extensive inquirieji have been made from the heads ! 
of engineering firms in different parts of India and! 
also from the directors of instruction and the managers ' 
of some of the principal schools and technical insti- j 
tutions, and »the results of these inquiries are embodied j 
; in certain definite recommendations^which have for i 
I their object the bringing into closer relation of the teach- I 
ing of the schools with the ! 
actual needs of employers, ! 
The writers of the report, | 
whilst giving due weight to 
the views of British engineers j 
and educational authorities, ! 
have, wisely recognised the | 
fact — too often overlook^ — 1 
that the conditions of indus- 
try differ very widely in India ! 
and in Western countries, i 
and that the character, dis- 
position, and aptitudes of i 
native students must be con- 
.sidered in any proposals as 
to their education and train- 
ing. The endeavour to im- 
pose upon institutions in 
India methods of instruction 
which may be well adapted 
to European students has 
produced results which are 
by no means satisfactory, and 
those who approach the 
problem of education from a 
scientific point of view realise 
that the character of the 
student, which is a product 
of his environment, must be 
considered in all educational 
schemes, and that the condi- 
tions of his training must Jbe 
adapted to his habits and 
surroundings. This fact is 
recognised by the writers of 
the report when, at the out- 
set of their inquiry, they 
state : — “ It is useless train- 
ing a man in mechanical 
engin^ring who will not 
take off his coat and work, 
whose physique will not stand the strain, or whose 
social customs make manual work repugnant.” 

The eft'orts already made to organise and develop 
education in India have clearly shown that the native 
: student has a strong preference for studies dealing 
; with the theories and principles of his subject over 
those demanding severe practical work or protracted 
! scientific investigation. In many of the higher 
I branches of handicraft the Indian is proficient, and it 
! is a matter of some regret that greater efforts have 
I not been made to develop technical instruction along 
j lines which would have improved, and given greater 
i artistic value to, many of the native industries. That 
! suggestion, however, opens up a subject beyond the 
; scope of the inquiry with which the report deals. The 
I main object of the Commissioners was to ascertain 
j what arrangejnents can be made for systematic^ co- 
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ordination between the work of technical institutes 
and the needs of employers with a view to 
active? cooperation in the interests of the students 
and employers and for the general welfare of the 

country. 

To effect this desirable end, great importance is 
wisely attached to affording to students ample facili- 
ties for practical work, not only in school laboratories 
and school shops, but under strictly commercial con- 
ditions in engineering and other industrial firms. 
Among the causes of the partial failure of Indian 
students to obtain suitable employment after leaving 
the technical institute some of the ernployers who 
were consulted"^ state that “ in most cases students 
from technical institutions will not work with their 
hands, will not observe factory hours, ask too high 
wages for learning their practical work, and generally 
think they know everything.” 

It is a fact that in their desire to obtain employ- 
ment, whether as engineers or civil servants, Indian 
students undoubtedly attach too great a value to their 
school teaching, and the Commissioners recommend 
that school instructors and school managers should 
make it clear to their students that they are totally 
unfit for anv position of authority immediately on 
leaving the institute, and must gain, upder appro- 
priate conditions of discipline, practical acquaintance 
with the details of the work in which they hope to be 
occupied. “Otherwise,” they state, “there will 
always be a large number of men who fail to go 
further than the end of their college course.” This 
is sound advice, which is not altogether inapplicable 
to British students. It is satisfactory to gather from 
the report that the writers are of opinion that Indians , 
“if possessing the necessary character, theoretical ‘ 
knowledge, and practical experience, have more than j 
equal chance of employment in India with Europeans.” j 
This statement will be read with equal gratifica- ! 
tion by those who are responsible in this countr*v 
for the government of India as by the natives con- 
cerned. 

Among the valuable recommendations set forth in 
the closing pages of this report, the importance of 
practical work is repeatedly emphasised. “The edu- 
cation given in the institute,” we are told, “should 
be essentially practical, be capable of being applied 
commercially, and not of such high scientific char- 
acter as is often considered necessary in the West.” 

It is also* pointed out that the “best method of train- 
ing men in mechanical and electrical engineering to 
meet the existing demand is by a course at a well- 
equipped institute, followed bv an apprenticeship in 
works.” 

India is waking up to the neressitv of developing 
new and important industries. For the supply of the 
machinery needed to equip the increasing number of 
cotton mills now being erected in India, there will be 
a growing demand, and endeavours are being made to 
meet this demand by Indian enterprise and skill. The 
number of bleaching and dveinc" works must be gradu- 
ally increased with the development of the textile 
industries ; and if only qualified students can be found 
who have received an adequate training in the tech- 
nical institutes, new fields of employment will be 
opened up for native workers. 

The report shows how the school may help the 
factory, and how the factory mav offer a continually 
increasing number of remunerative posts to the trained 
students of the technical school. In addition to the 
general recommendations, the report contains useful 
suggestions for adiusting facilities for technical in- 
struction to meet the demands of employers in the 
various provinces of India, 
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RESEARCHES IN RADIO-ACTIVITY. 

S EVERAL communicatiops from the Radium Insti- 
tute at Vienna are before us, and a few of the 
most noteworthy are here mentioned. 

In one of the recent communications from the in* 
stitute Dr. O. Honigsmid gives the result of a fresh 
atomic weight determination from the bromide, which 
confirms the value, 225-95, previously obtained from 
the chloride. Two determinations by conversion of 
the chloride into the bromide and vice versd, the 
method adopted by Whytlaw-Gray and Sir W. Ram- 
say, also gave practically identical results. In con- 
junction with E. Haschek, a spectrographic examina- 
tion of the preparations for barium was made. The 
barium line 4554*24 was not seen, and it was calcu-^. 
lated from the effect of the addition of known small 
amounts of barium that the standard preparations 
could not have contained more than 0-004 per cent, 
of barium. This settles the question of the purity of 
the international radium standard, and of the true 
atomic weight of radium. It is characteristic of the 
time and of the accurate researches radio-activity has 
called forth* that the atonlic weight of radium should 
now be one of the best-known constants, and far 
more certain than that of uranium and thorium. 

In another communication. Dr. F. Paneth finds 
that polonium resembles a colloid in that it does not 
pass appreciably through animal membranes or parch- 
ment paper. Radio-lead may readily, be separated 
from polonium by^ dialysis, the crystalloid salts of 
lead readily passing through the membrane and 
carrying the radio-lead with them in unaltered pro- 
portion. 

Some further results of II. Molisch bring out the 
harmful effects of the radium emanation on growing 
plants when it is present above a certain degree of 
concentration. In lesser amounts a slightly favour- 
able action on the growth' is sometimes observed, 

■ The injury is a permanent one, the organs of the 
I plant being affected and the leaves falling off. It 
I apnears to work like a poison chemically upon the 
cells, and considering the minute absolute amount of 
the emanation, there can be very few poisons which 
would produce in such small quantity so far-reaching 
I destructive effects. 

A. Brommer discusses the influence of the partial 
solar eclipse of April 17, 1912, on atmospheric electri- 
fication. During the first phase of the eclipse a well- 
marked diminution ^ occurred in the . number both of 
positive and negative ions in the atmosphere, the 
latter decreasing more rapidly than the former, so 
that an initial excess of positive ions was converted 
into a deficit. As the sun’s disc again became un- 
covered, the number of ions increased and regained 
nearly their initial values, establishing a direct influ- 
ence of sunlight on the ionisation of the atmosphere. 

Exner and Haschek describe an unsuccessful attempt 
to find ^ spectroscopic evidence of the existence of ' 
ionium in the thorium-ionium preparations separated 
from ten tons of Joachimsthal pitchblende by A. v. 
Welsbach. A similar attempt, with the same negative 
result, by A. S. Russell and R. Rossi, with the Royal 
Society’s ionium preparation, is described in* a 
recent number of the Proceedings of the Royal 
Society (p.^ 478). In view of the estimated period of 
ionium being from forty to one hundred times as 
long as that of radium, both these preparations 
should have contained a considerable proportion of 
ionium,^ and the failure to detect In their spectra a 
sinele line other than those due to known substances 
raisies very important and fundamental questions. 

A. Kailan, in three papers, deals with the influence 
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of ultra-violet light and of the penetrating rays of 
radium on various organic and inorganic compounds, 
and Meyer and Przibram discuss, among other 
phenomena, the effect of exposure to radium rays in 
increasing the “Hallwachs effect” in minerals. 

Meyer and Paneth have undertaken a re-investiga- 
tion of the^ proportion oLo rays in a uranium mineral 
due to the uranium ana radium respectively, which 
they find to be 100 : 57 3, instead of 100 : 45, as found 
initially by Boltwood. The new ratio agrees perfectly 
with the present view that uranium consists of two 
elements, uranium I. and II., each emitting one a ray 
per atom disintegrating, of ranges respectively 2 5 
and 2*9 cm. of air at 15®, with which the older ratio 
was seriously in disagreement. 

' Lastly, Hess deals with the heat generated by a 
fpure radium salt at the moment of its preparation, 
\vhea it is free from the products of disintegration, 
and finds it to be 25-2 calories per hour per gram of 
radium (element). In the course of a month, in which 
the first four products accumulate to the equilibrium 
quantity, the heat generated increases by 107- 1 cal. 
per hour, the total (for a an^, 3 rays, and "18 per cent, 
of the 7 rays) agreeing perfectly with his previous 
measurements in collaboration with Prof. Meyer 'on 
a different preparation. As an example of the perfec- 
tion to which our knowledge of the processes of 
atomic disintegration has been brought, and to which 
it would perhaps be difficult to find a parallel else- 
where in the molecular sciences, it may be mentioned 
that the figure 25*2 calories per hour per gram of 
radium agrees, within 1 per cent., with the value 
deduced from Rutherford’s direct measurements of 
the number, mass, and velocity of the a particles 
expelled by radium, taking into account the kinetic 
energy of’ recoil. An analogy to this would be a 
determination of the “heat-drop” of steam by count- 
ing the number, measuring the individual mass, and 
determining directly the velocity of the molecules 
leaving a turbine-jet. F. S. 


SCIENTIFIC WOFK OF THE CENTRAL 
CHEMICAL LABORATORY OF THE 
ITALIAN CUSTOMS. 

'T'HE report of the year’s work of the Central 

^ Chemical Laboratory of the Italian Customs at 
Rome {Annali del Lahoratorio Chimico Centrale delle 
Gahellc, vol. vi., 1912, pp. xxxvii + 707), under the 
direction of Prof. V. Villavecchia, which has recently 
been issued, contains an introductory article by the 
director on the history of its twenty-five years’ activity 
since its inauguration in 1885. In this period 225,679 
analyses have been made, and 1524 special reports 
prepared for various Government departments, whilst 
127 original papers have been published in the Annali 
^ Issued from the laboratory. Recently a museum of 
commercial products and raw materials has been estab- 
lished in connection with the Central Laboratory, 
care being taken to ensure the genuine character of 
all the specimens, so that they can be used as 
standards of reference by the Government chemists; 
an account is given, in the report of the 32,382 samples 
collected for this museum, and a description of the 
building. 

In the present report some of the most important 
original contributions are as follows. I. Barboni has 
investigated comparatively the different methods which 
have been used for the analysis of commercial calcium 
citrate, and reports on their suitability. A. Capelli, 
in examining the alkaloids contained in mat 4 , I 
been able to separate only caffeine, although the [ 
statement has been recently made that caffeine is pre- | 
sent only in traces, the principal alkaloid being j 
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I matteine. There is a series of papers by R, Belusio 
on the electrolytic estimation of zinc, the separation 
by electirolysis of iron and manganese, the analysis of 
white metals and tinfoil, the detection of antimony 
and of tin in metallic alloys, and a description of the 
electrolytic methods of analysis in use in the labora- 
tory of the Gabelle, Among papers dealing with 
organic analysis the following may be cited : — G. 
Testoni, the estimation of sucrose in the presence of 
other sugars ; E. Castaldi, the Halphen test for cotton- 
seed oil; L. Settimj, a characteristic colour reaction 
for soja-bcan oil; S. Camilla and C, Pertusi, the 
detection and estimation of the xanthine bases in 
cocoa, tea, and coffee; V. Villavecchia and A. Capelli, 
the quantitative estimation of cotton, wool, and silk 
in mixed fabrics. 

Independently of its work of routine analyses for 
the control of commercial and dutiable articles, the 
laboratory is carrying out valuable work in investigat- 
ing the many different and often conflicting methods 
of analysis in current use, and, when necessary, devis- 
ing new processes to meet freshly arising needs. 


THE HYDROMETER AS AN INSTRUMENT 
OF PRECISION A 

\^1 R. J. Y. BUCHANAN publishes in the Trans- 
actions of the Royal Society of Edinburgh 
(vol. xlix., part i., 1912) the results of extended re- 
searches on the specific gravity and the displacement 
of some saline solutions. The memoir, which occupies 
225 quarto pages, deals with the densities and varia- 
tions in densities of certain groups of saline solutions ; 
but although the results obtained are themselves of 
interest and value, the importance of the work centres 
rather in the detailed study of the use of the hydro- 
meter as an instrument for work requiring a high 
degree of accuracy. This importance, of course, arises 
mainly from the fact that ever since the days of the 
Challenger expedition, Mr. Buchanan has been the 
principal champion of the hydrometer method for 
determining the specific gravities of samples of sea- 
water for purposes of oceanography, and that the 
method has now for many years been practically 
disused by most oceanographers. 

Two forms of hydrometer are described. In the 
“closed” type — that ordinarily used for, e.g., sea- 
waters— the weight of the instrument is varied by 
adding to or subtracting from a number of weights 
placed on the top of the glass stem of the hydrometer, 
'i'he additional weights arc obviously limited by ques- 
tions of stability, for if too much weight is accumu- 
lated at the top of the stem the whole instrument will 
tend to capsize. Solutions of high density are there- 
fore treated with an instrument of the “open” type, 
in which the stem is left open at the top instead of 
being hermetically sealed, and the paper scale is re- 
placed by one etched on the stem itself. The internal 
ballast can then be altered by varying the amount of 
mercury or the number of lead pellets, as the case 
may be, and the final adjustment by weights at the 
top of the stem made without risk of the instrument 
swinging out of the vertical. 

Every worker with the closed type of instrument 
(that used on board the Challenger) knows that the 
real difiiculty is not to get consistent results, but to get 
accurate results, or results which will either agree with 
those obtained by other methods or differ from them in 
some way which can be accounted for. Much labour 
has been expended by many investigators in efforts 

1 ** Experimental Researches on the Specific Gravity and the Displacement 
of Some Saline Solutions.” By J. Y. Buchanan, F.R.S. (Trans. R.S.E., vol. 
xhx., part i., rgi2.) Pp. 227. (Edinburgh: Neill and Co., Ltd., igta. 
Price 7X. net. 
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to reconcile the differences observed. Mr. Buchanan, 
however, does not enter into the question, but r^ 
states the position he took up in a paper read at the 
International Geographical Congress in 1895, 
effect that this type of hydrometer gives not com.* 
parative but absolute j^esults, and is “a pyknometer 
where the volume of liquid excluded up to a certain 
mark is weighed instead of that included up to a 
similar mark.” 


GERMAN METEOROLOGICAL REPORTS. 

T he organisation reports of (i) the Royal Prussian 
Meteorological Institute (Berlin) and (2) the 
Deutsche Seewarte (Hamburg) for the year 1912 have 
been recently published. The operations of these 
establishments are quite distinct; the institute dates 
from 1847, as a department of the Statistical Bureau, 
under Dr. W. Mahimann, to whose life and work a 
special article is devoted in the report for this year. 
'Ihe work of the institute (which became an inde- 
pendent meteorological organisation in 1886) consists 
to a considerable extent of special scientific researches 
which appear in the Abhandlungen and elsewhere, 
and in the preparation and publication of the observa- 
tions made at a large number^ of stations, separate 
departments dealing specially with meteorology, rain- 
fall, and thunderstorms. It also controls the work 
of Potsdam Observatory, which undertakes various 
branches of geophysical investigation. Among the 
various discussions in this year’s report we may men- 
tion an interesting inquiry into the Thuringian deluge 
of May, 1613, by Dr. Hellmann (director). 

The Deutsche Seewarte (Hamburg) may be said to 
date from 1867, under Dr. W. v. Frccdcn, and was 
established as a Government institution in 1875 ^ its 
great work, which is well known to our readers, will 
always be associated with the name of Dr. v. Neu- 
mayer. It deals with all branches of maritime 
meteorology and weather telegraphy, and controls a 
limited number of meteorological and storm signal 
stations. Among its many useful publications may 
be mentione<r(ij monthly meteorological charts of the 
North Atlantic, observations at many oversea stations 
and colonies, a laborious and useful atlas of daily 
synchronous weather charts for the North Atlantic 
(in conjunction with the Danish Meteorological In- 
stitute). also scientific discussions in the Archiv der 
Deiitschen Seewarte and elsewhere. During the year 
1912 it received 4391 months’ observations taken on 
board ship, and made 351 ascents by kites, captive 
and pilot balloons, in connection with the exploration 
of the upper air. 


ORNITHOLOGICAL NOTES, 

A CCORDING^ to the Journal of the South African 
Ornithologists* Union for December, 1912, a 
special effort is being made to arouse interest in the 
dates of arrival and departure of the local migratory 
species, such • as the bee-eater, red-legged kestrel, 
swallow, and golden oriole. With this object in view, 
school teachers willing to assist are to be admitted 
to associate membership at a greatly reduced sub*, 
scription. ^ 


Mr. Gregory Mathews is to be congratulated on 
the completion, with No. 8, of the first volume of The 
Austral Avian Record, this part including a notice 
of birds described by Gould from Norfolk, Lord Howe, 
and Philip Islands. 

It has long been known that certain kinds of 
birds— especially hornbills — are in the habit of periodic- 
ally shedding and casting the lining membrane of 
their gizzards. According to a letter ^om Mr. D. 
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I Macintyre published in The Field of March 31, and an 
I article by Mr. H. H. Smith in the April number of 
British Birds, the curlew must be added to the small 
list of species in which this strange act occurs. 

! In the January issue of The Ibis Dr. Sclater con- 
j trasts the new ‘‘Hand-List of British Bircip,” by Dr. 

I Hartert and others, with the ^st issued by the Bfitish 
j Ornithologists* Union in 1883, and points out that 
I out of the 376 species included in the latter the names 
I of no fewer than 200 would have to be changed if 
the nomenclature of the ‘‘Hand-List” were accepted. 
Dr. Sclater considers it undesirable to take the tenth, in 
place of the twelfth, edition of the ” Systema Naturae ” 
as the basis of our zoological nomenclature, and points 
out that according to the Stricklandian code ‘‘tauto- 
nynis” are prohibited, while liberty to correct p" ' f 
takes and bad grammar is permitted. ‘‘ If,” he > 

I ‘‘we take Latin for the language of science, wd aie 
I surely bound to follow its grammatical rules.” 


PROMOTION OF RESEARCH BY THk 
CARNEGIE INSTITUTION OF 
WASHINGTON. 

'T''HE Year Book for 1912 of the Carnegie In- 
^ stitution of Washington has now been issued. The 
record of work accomplished contained in its pages 
shows there has been no diminution in the efforts of 
the trustees to secure a wise expenditure of the funds 
placed at their disposal for the advancement of re- 
search in science. 

The following list shows the departments of investi- 
gation to which the larger grants were made by the 
trustees and the amounts allotted from these grants 
by the executive committee during the year : — 


Department of Botanical Research 7,600 

Department of Economics and Sociology ... -2,5(:o 

Department of Experimental Evolution ... 7tS00 

Geophy.sicaI Laboratory 15,000 

Department of Historical Research 5 >300 

Department of Marine Biology 3,600 

Department of Meridian Astrometry 5,200 

Nutrition Laboratory 9,700 

Division of Publication 2,000 

Solar Observatory 51,000 

Department of Terrestrial Magnetism ... 19,600 


Transferred from Nutrition Laboratory to un- 
appropriated fund 1,000 


130,000 

Numerous minor grants were made, amounting to 
verv nearly 40,000?., and grants for publication 
authorised during the year reached a total of about J 
8600?. During the year 1912 the income of the insti/’^ 
tution was almost 250,000?., and the total expenditure 
some 229,600?. 

The following extracts from the rdsumi of the in- i 
vestigations of the year included in the report of the 
president of the institution, Dr. Robert S. Wood- > 
ward, will give some indication of the work which 
has been inaugurated and encouraged : — 

Although the departments of invest! pxtion, like the 
institution as a whole, have fallen sho-t of popular 
expectations in the rapidity of their growth, it now 
appears plain, in the light of their actual experience, 
that this growth has been somewhat too rapid for 
safety. Along with this rapid gfowth and with the , 
signal success of the departirients in their several field.4 
j of research, there are now coming also numerous re- 
j quests for cooperation with other organisations and 
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with individuals. But while these requests are in 
general gratifying and often praiseworthy, they pre- 
sent some obvious hazards. There is need, therefore, 
of constant caution against the dangers of undue 
expansion and affiliation which lead to dissipation of 
effort and resources. It should be kept in mind that 
concentration on definitely limited programmes, con- 
tinuity of effort, and energetic assiduity are the factors 
most essential to progress in the domain of research. 

The geographical range of the work of the depart- 
ment of botanical research, which centres in the Desert 
Laboratory at Tucson, Arizona, has been extended 
during the past year to include certain portions of the 
deserts of northern Africa. Studies have been con- 
tinued at the Desert Laboratory, at the Carmel Labo- 
>*ratory on the California coast, at Salton Sea, and at 
Various substations where observations are made on 
the phenomena presented by plants under strikingly 
varying conditions. One of the most important in- 
vestigations undertaken during the past year is that 
of a comprehensive study of the large and highly 
diversified family of cactus plants. 

The advances made by tlia department of experi- 
mental evolution during the past year have been 
chiefly along the lines of studies in cytology, in the 
chemistry of pigmentation, in the factors of mutfation, 
and in the problems of human heredity. These studies 
have been carried on by aid of experiments with 
plants and animals and by aid of rapidly accumulat- 
ing statistical data concerning human traits and their 
transmission through successive generations. The 
director has been able to give much of his time to 
studies in human heredity by reason of his connection 
with the Eugenics Record Office. Very interesting 
chemical studies have been carried on by Dr. Gortner, 
a. member of the staff, in respect to the chemical 
nature of pigments which determine colour character- 
istics, especially of the plumage in birds, of the wool 
in sheep, and of the skin in men. Dr. Shull has 
continued his fertile studies into the heredity of 
plants, including further investigations into the con- 
nection between heredity and environment in the case 
of corn. These further studies confirm his earlier 
conclusions and show also that the hereditary 
traits of different strains are maintained irrespective 
of environmental influences. 

Two specially noteworthy publications of the geo- 
physical laboratory have been issued during the year 
by the institution, namely No. 157, High Tempera- 
ture Gas Thermometry,” and No. 158, “The Methods 
of Petrographic-Microscopic Research.” The purpose 
of the first of these was to give an account of the 
apparatus and methods for accurate measurement of 
the critical temperatures incident to mineral combina- 
tions; and the object of the second is to place, so 
far as practicable, microscopic study of minerals upon 
^ ^ quantitative basis. 

' Special attention is directed in (he director’s report 
to extended studies on quartz and other forms of silica, 
which is the most widely diffused ingredient^ in rock 
masses; to further experiments on the conditions of 
association of the three oxides, lime, alumina, and 
silica, which in addition to being the commonest 
components of igneous rocks, are also incidentally 
the three principal ingredients of the so-called Portland 
cement; to mineral sulphides, which are often of 
great economic importance; and to mineral and rock 
densities. 

Perhaps the most interesting of the more recent 
investigations of the laboratory are those of the 
physics and chemistry of active volcanoes undertak;en 
tentatively a year ago and pursued with very gratify- 
ing success during the past summer. It has proved 
Practicable for members of the staff to descend into 
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the crater of Kilauea and to collect considerable quan- 
tities of gas as it emerged from the liquid lavas of the 
crater. Specimens of gases were collected in glass 
tubes without contamination from the air, and these 
have been brought to the laboratory at Washington 
for detailed study. There seems * little reason to 
doubt that the phenomena of vulcanism will be ulti- 
mately revealed by the methods, apparatus, and tech- 
nique developed by the staff of the laboratory. 

The independent transportation facilities furnished 
by the new vessel, Anton Dohrn, and the repairs 
and improvements to the laboratory completed a yeai; 
ago, 'have proved highly advantageous to the depart- 
ment of marine biology. By means of the Anton 
Dohrn the entire Gulf and West Indian region b^ 
comes open to investigation by the department. The 
director records with appreciation a gift to his fleet 
by Hon. John B. Henderson, of Washington, D.C., 
of a 23-ft. 6-h.p. launch, which has already proved a 
very useful adjunct in the diversified work of the 
department, since many different investigations are 
carried on simultaneously by different individuals at 
the laboratory headquarters. During February and 
March of the current year the director established a 
temporary laboratory at Montego Bay, Jamaica, a, 
region which sustains important biological relations 
to the vicinity of the Tortugas group of islands. 
The director of the department has issued, as 
No. 162 of the publications of the institution, ^ addi- 
tional volume of his series on the jelly-fished of the 
world, the title of this volume being “Ctenophores 
of the Atlantic Coast of North America.” 

Special attention has been given in the department 
of meridian astrometry to the reduction of the meri- 
I dian observations made at San Luis, Argentina. The 
I determination of the two coordinates of stars from this 
work, namely right ascension and declination, have 
proceeded simultaneously. The assignment of stellar 
magnitudes, however, must await the photometric 
determinations which have been made at San Luis 
since the meridian measurements were completed. 
Late advices announce that it will be completed by 
the end of the present calendar year. The great 
quantity of priceless observational* and derived data 
accumulated by the department rendered it imperative 
that special provision should be made for their safe 
storage. Accordingly the executive committee author- 
ised the construction of a fireproof vault within the 
walls of the Dudley Observatory. This vault is now 
ready for occupation and the records will be placed 
therein as soon as practicable. 

One of the most interesting of the many investigan 
tions under way in the nutrition laboratory during 
the year is that of the metabolism of a subject who 
underwent a prolonged fast, extending to tnirty-one 
days without food, and drank only distilled water 
during this time. This investigation required the 
cooperation of a number of chemical, pathological, and 
psychological experts. A detailed report on this 
elaborately observed experiment is at present in pre- 
paration. Another noteworthy investigation of the 
vear is that on metabolism during severe muscular 
work, undertaken by Dr, E. P. Cathcart, of the Uni- 
versity of Glasgow, who was a research associate of 
the institution during the winter of 1911-12. Amongst 
other important results of the latter research is the 
measure it affords of the mechanical efficiency of man. 
An account of this investigation is likewisp in pVe- 
paration for publication. 

Highly effective progress has been made by the 
partment of terrestrial magnetism during the past year 
in its magnetic survey of the globe. By m^ns 
the non-magnetic ship Carnegie it is now 1 ^:; 

make a magpetic survey of the ocean areas thdh 
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the land areas, for the former* are now more readily 
accessible than the latter^ At the end of the preceding 
fiscal year the Carnegie 'was at Batavia, Java; On 
November 21, 1911, she set sail for an additional 
circuit of the Indian Ocean, when she proceeded to 
Manila, Philippine Islands, where she arrived February 
3, 1912. From Manila she proceeded to Suva, thence 
to Tahiti, and afterwards to Coroncl, Chile. 
During the fiscal year she traversed about 28,000 
miles. Her courses are arranged to intersect as fre^ 
quently as possible her own previous tracks, those of 
the Galilee, and those of previous expeditions on 
which magnetic elements were observed. Valuable 
checks on the determinations of these elements arc 
thus secured, and in case of considerable intervals 
between the dates of different determinations, data for 
secular variation of the magnetic elements are also 
obtained. As related in the report of a year ago, un- 
expectedly large errors were found in the best m.ag- 
netic charts of. the Indian Ocean and for some parts 
of the Pacific Ocean. 

Observations have been continued simultaneously 
on land areas, embracing portions of five continents 
and about twenty different countries. Many note- 
worthy series of transcontinental stations have now 
been completed. Of these, one extending across the 
entire continent of South America, beginning at Para, 
at the mouth of the Amazon, and extending to CAltao 
on the ^Pacific coast, by way of the Amazon and 
Ucayali rivers and Lima, has been finished during the 
past year. 

The past year has been one of minimum sun-spot 
activity; but effective progress has been made in many 
other branches of solar and stellar research undertaken 
by the solar observatory. The wide range of this 
work may be indicated by the fact that the results of 
the investigations of the year arc summarised by the 
director under thirty-five different Jieads. The new 
tower telescope has been completed, and important 
auxiliary apparatus has been added to the equipment 
of the 60-in. reflector. A fireproof office building, 
\Vhich will afford adequate quarters for the staff and 
safety for the original records and photographic plates 
of the observatory, has been constructed and made 
ready for occupancy during the year. 

The 150-ft. tower telescope with its spectrograph 
and spectrohcliograph has been tested and found to 
be quite up to expectations. The 6o-in. reflector has 
proved increasingly effective in the wide variety of 
work undertaken with it. Between forty and fifty 
new spectroscopic double stars have been found; and 
amongst the many stars the radial velocities of which 
have been measured is one which .surpasses all others 
hitherto observed, its velocity being about 150 miles 
per second. 

Two eminent research associates, namely Prof. 
Kapteyn, of Groningen, and Prof. Stormcr, of Chris- 
tiania, have taken part in the work of the observatory 
during the year. 

The laborious task of shaping and testing the glass 
disc for the proposed loo-in. telescope has prdved a 
disappointment in showing that this disc, which was 
accepted provisionally from the makers several years 
ago, will not answer the requirements. It appears 
possible that some expedients may be adopted to over- 
come the instability of this disc; but the probability 
that it may be made to work satisfactorily is .small. 

In the meantime the makers of such large discs have 
not succeeded in making one of sufficient uniformity 
in density. In view of these difficulties the director 
is disposed to try a thinner disc if one can be found 
possessing the requisite degree of homogeneity. Thus 
this proiect must suffer further delay, although it is 
practically certain that the difficulties presented may 
be ultimately overcome. ^ 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — The subject ^ selected for the ^ Adams 
prize in 1914 is “The Phenomena of the Disturbed 
Motion of Fluids, including the Resistances encoun- 
tered by Bodies moving through theni.** A theo- 
retical re-discussion of the problem of fluid resistance 
may be undertaken, either in general or in simple 
cases,* in the light of the experimental knowledge 
regarding the resistances and the nature of the broken 
motion of the fluid which is becoming available in 
the publications of the aeronautical laboratorids of 
various countries. Information has been accumulat- 
ing regarding the nature and mode of travel of 
meteorological atmospheric disturbances, such ^ as , 
cyclonic movements and line squalls, the propagation 
of minute waves of barometric pressure, and the 
nature of the lower boundary of the upper calm, 
region of the air. A dynamical discussion of these 
topics, or of simpler problems in illustration of them, 
might be undertaken. Tjie prize is open to the com- 
petition of all persons who have at any time been 
admitted to a degree in the University of Cambridge. 
The value of the prize is about 220I. The es.says 
must be sent to the Vice-Chancellor on or before the 
last dav of December, 1914. 

The Linacrc lecture at St. John’s College will be 
delivered by Dr. Norman Moore, on Tuesday next. 
May 6, on the physician in English history. 

The professor of botany has recently received for 
the botanical museum a collection of 100 water-colour 
studies of Italian and other South European flowering 
plants from Mrs. Latimer-Jackson. The sketches, 
which were made by Mrs. Latimer-Jackson in the 
course of several visits to Sicily and different parts 
of the mainland, have not only great artistic merit, 
but will be useful to students and of considerable 
interest to many members of the Senate other than 
professional botanists. 

A syndicate has been nominated to consider what 
changes, if any, are desirable in the regulations relat- 
ing to the Previous Examination, in the mutual 
relations of the Previous Examination and the ex- 
aminations held by the Highest Grade Schools 
Examination Syndicate and the Local Examinations 
and Lectures Syndicate, and in the relations of the 
Previous Examination to exaniinations held by other 
bodies. The syndicate has power to confer with the 
tiighest Grade Schools Examination Syndicate, the 
Local Examinations and IJectures Syndicate, and 
such other bodies and persons as it may think fit. 
This is another attempt to bring what is practically 
the entrance examination of the University into line 
with modern thought. 

Oxford. — On April 29 Congregation approved a 
decree authorising the expenditure of 600Z. in adapt- ' 
ing the chemical laboratory at the museum to the 
immediate needs of the Waynflete professor of chem- 
istry (Prof. W. H. Perkin). 


We learn from Science that Princeton University has 
received three gifts : 2o,oooZ. from Mr. and Mrs. 
Russell W. Moore, of New York City, to endow a 
professorship of chemistry; 25,000!. given anony- 
mously for a professorship not named; and 6000Z. 
from Mr. J. D. Cadawallader, of New York City. 

The London County Council will be prepared to 
award for the session 1913-14 ,a limited number, of 
free places at the Imperial College of Science and 
Technology, South Kensington, S.W. The instruc- 
tion will be of an advanced nature, and therefore only 





vadvanced students whd the 

fourth year pf the. course should apply* There is no 
restrlc^oh ab to inqoiner but inten£ng candidates 
must be ordinarily ’ resident within the area of the 
administfative County of ^ London, and must be 
students who have been in regular attendance at 
appropriate courses of instruction for at least two 
sessions. The free studentships not entitled the 
holders to any maintenance grants, but cover all 
ordinary tuition fees. The free places will be awarded 
on consideration of the past records of the candidates, 
the recommendations of their teachers, the course of 
study which they intend to follow, and generally 
upon their fitness for advanced study in science as 
applied to industry. Candidates will not be required 
to undergo a written examination. Application forms 
<T. 2/268) may be obtained from the Education 
Officer, L.C.C* Education Offices, Victoria Embank- 
ment, W.C,, and must be returned not later than 
Saturday, May 24. 

Vacation courses for foreigners are to be held in 
.Hamburg, from July 24 untfl August 6 next. In all 
seventy-five lectures and courses have been arranged 
in connection with the scientific institutions of the 
State of Hamburg, with the hospitals and the Colonial 
Institute. The courses will aim at acquainting 
foreigners with the position of scientific studies in 
Oermany. Scientific problems of the day will be 
treated by competent specialists in a manner intelli- 
gible to educated persons. Some sixty-five professors 
from German universities and institutes will assist at 
the courses. For the convenience of foreigners, 
special practical courses in German have been arranged 
daily between June 16 and July 26. These courses 
offer an opportunity of acquiring a practical knovv- 
' ledge* of the language. Courses have been arranged 
also for medical students, including practical work 
at the Eppendorf Hospital, and a series of lectures on 
diseases of the heart and lungs. Students will be 
given opportunities of sight-seeing in Hamburg and 
Its environs. Prospectuses and all information may 
be obtained gratis on application to “ Geschiiftsstelle 
der Akademischen Ferienkurse,*’ Hamburg 20, 
Martinistrasse 52. 

The organiser for technical education in the Trans- 
vaal, Mr. W. J. Horne, has amplified a paper he read 
before the South African Institution of Engineers at 
Johannesburg shortly after the establishment of the 
Johannesburg Trades School, and the result is a 
volume on the Trades School in the Transvaal, a 
copy of which has been received. After explaining 
the need for vocational instruction, he gives a descrip- 
tion of the character and scope of the work done in 
the urban trades schools of the Transvaal, explains 
the nature and cost of the buildings and equipment 
A in different ce/itres, and reviews what is being done 
y to meet the special needs of rural areas on one hand, 
and of girls on the other. The volume shows that 
considerable progress has been made already in the 
provision of technical education in the Transvaal, 
j/ The Pretoria Trades Schools and Polytechnic, for 
' example, has accommodation for 200 pupils, and is 
provided with shops for blacksmiths and farriers, 
workers in wood, electricians, mechanical engineers, 
plumbers, wagon-builders, and printers. As Mr. 

J- Percy FitzPatrick, the chairman of the Witwaters- 
rand Council of Education, says, in the introduction 
he contributes to the volume, “the motto of the 
Transvaal Trades Schools is. ‘ theory and practice.”* 
and Mr. Horne insists that the mission of the trs^des 
schools must be to unite and. harmonise these two 
essential things. The volume is, full of practical sug- 
gestions for ensuring this end and of providing means 
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for i>oys and giris to proceed as far in tliieir study of 
. technology as their capabilities permit* 

The Indian newspapers recently 'reived in this 
country contain fuller particulars of jn future 

to be the Government policy with regai^^ to Vacation 
1 in India. The statemi^t circulated,, ih\ India in 
February last, learn from The TimW, after a 
recognition of the beneficial effects of the ' Universities 
Act of 1904, refers to the new decentrali^ng policy. 
It is pointed out that there are only five Indian univer- 
sities for 185 art and professional colleges in British 
India, besides several affiliated institutions in native 
states. The day is probably far distant,' it is re- 
I marked, when India will be able to dispense altogether 
I with the affiliating university. But it is necessary to 
I restrict the area over which the universities nave 
control, securing in the first instance a separate uni- 
versity for each of the leading provinces, so far as 
j possible on a teaching and residential basis,* A uni- 
‘ versity of this new type is being founded at Dacca, 
and the establishment of universities at the provincial 
capitals of Rangoon, Patna, and Nagpur is contem- 
plated. The Government is also prepared to sanction, 

I under certain conditions, teaching and residential 
I universities at Aligarh and Benares, and elsewhere as 
)ccasion may demand. The importance of sccondary- 
and high-school education as the basis of all profes- 
sional or industrial training in India is emphasised. 
Private enterprise in this field is so extensive that of 
^,852 high and middle English schools only 286 are 
Government institutions. Unsatisfactory schools have 
in certain cases gained recognition and eluded the 
control of inspection. The Government intends to 
increase largely the grants-in-aid in order that non- 
State institutions may keep 'pace with improvements 
in Government schools; to multiply and improve 
training colleges; and to found Government schools 
where a survey of local conditions leads to the concilia 
sion that they are needed. The provision for tech- 
nical, industrial, and scientific studies is surveyed, and 
incidentally the statement is made that “the grave 
disadvantages of sending their children to England to 
be educated away from home influence at the most 
impressionable time of life are being realised by 
I Indian parents.*’ 

SOCIETIES AND ACADEMIES. 

London. 

Royal Society, April 24. — Sir Archibald Geikie, 
president, in the chair. — A. G. Huntsman : 

(i) Protostigmata in Ascidians. (2) The origin of 
the. Ascidian mouth.-— F. A. Bainbridge, S. H. Collins, 
and J. A. Menzies : Experiments on the kidneys of the 
frog. When the frog’s kidneys are perfused through 
Ihe aorta and the renal portal veins with oxygenated 
normal or hypotonic Ringer’s solution the urine 
formed is hypotonic to the perfusing fluid and is 
derived entirclv from the glomeruli, since the tubules 
secrete no urine under thes^ conditions. When the 
tubules arc poisoned with coi;rosive sublimate or (tem- 
porarily) with caffein the urine becomes isotonic with 
the perfusing fluid. On the contrary, if the glomeruli 
are killed by the arterial perfusion of boiled Ringer’s 
solution, while the tubules still receive an adequate 
supply of oxygen through the renal portal veins, the 
urine formed* continues to be more dilute than the 
perfusing fluid.— Cecil Revis : (1) The probable value 
to Bacillus coli of “slime” formation in soils. When 
kept in sterilised soils, particularly if these contain 
excreta, H. coli shows a great tendency to the forma- 
tion of “slime, *^ a property which is retained for some 
time \yhen the organism is plated out on ordinaiy 



^34 

nutrient media* It hasr been found that soils so inocu- 
lated with B, coll, together with other soil organisms 
of a sporogenous type, are able to retain and absorb 
moisture from the air in a remarkable manner, so 
that during a period of tl^ee years flasks containing 
these soils and only clodid with cotton-wool plugs 
retained and even increased the original water added 
to them, whilst controls which did not contain the colon 
organism rapidly dried up. — C. RevU ; Variation in 

B, coli. The production of two permanent varieties 
from one original strain by means of brilliant green. 
From the experiments it appears (i) that from one 
single cell there may arise new cells differing in the 
power of resistance to the same environment and 
consequently modified by it in a different manner; (2) 
that the exhibition of physiological activity is not an 
intrinsic and integral part of the protoplasm, but that 
such powers may be entirely lost without loss of 
vitality in the organism itself. 

Zoological Society, April 15. — Sir J. R. Bradford, 
K.C.M.G., F.R.S., vice-president, in the chair. — 

C. Tate Regan ; (i) Fishes from Easter Island collected 

by Prof. F. Fyentes. The collection included examples 
of ten littoral species, four widely distributed^ in the 
tropical Indo-Pacific and six new to science; of the 
latter two were related to tropical forms and the rest 
to soecies described from New South Wales or from 
Norfolk Island. (2) A revision of the fishes of the 
genus Kuhlia; twelve species were recognised, includ- 
ing three described as new to science. — R. I. Pocock : 
The affinities of Cants antarcticus. It was shown that 
(1) C. antarcticus and C. lairans are not closely re- 
lated, as has been claimed ; (2) the affinities of C. anU 
arcticus He with certain South American species of 
Canidae; and (3) C, lairans must be affiliated with the 
wolves and large jackals of the northern hemisphere. 
These conclusions were based mainly upon cranial and 
dental characters, and the ooints were illustrated by 
a series of lantern-slides of the skulls of several species 
of Canidse.— Major G. E. H. Barrctt-Hamllton and 
M. A. C. Hinton : A collection of mammals from the 
Inner Hebrides. This collection was made during an 
expedition organised and managed by Mr. W. R. 
Ofifilvie-Grant. Three new forms were discovered : 
of these one (Sorcx /s^ranlii) is regarded by the authors 
as an insular d#velonment of 5 . araneus, whilst they 
are inclined to think that the other two {Evotomvs 
ahioni and Microtns aj^restis macgillivrai) are slightly 
modified survivals from the Pleistocene period. The 
authors argue that the evidence shows that Islay, and 
perhaps Jura, were separated from the old Hebridean 
land-area as well as from the mainland of Scotland 
earlier than were the other islands. Secondiv, they 
think it likelv that the severance of the Hebridean 
district transnired before that of the Orkneys. Lastly, 
thev consider that the evidence of the mammals sup- 
ports the suggestion of a former direct land-connection 
between western Norway and the Hebrides, put for- 
ward bv Stejneger.— R. Lydekker : Buhalis caama 
selhornei, subsp. n.. a male hartebcest from the 
Transvaal. ^ 

Royal Meteorological Society, April 16.— Mr. C. J. P. 
Cave, president, in the chair. — W. H. Dines : The 
vertical distribution of temperature in the atmosphere 
and the work required to alter it. It seems likely 
that the vertical distribution of temperature is the 
result of two onposing tendencies, one the effect of 
radiation, and the other the forced mixing produced 
by the general circulation, aided perhaps by the con- 
vection caused by the heating of the earth by solar 
radiation and bv the latent heat set free by condensa- 
tion. — J. E. Clark and R. H. Hooker : Report on the 
ohenological observa^ns tor the year ending Novem- 
ber, iqT2. The chief factors affecting thb field crops 
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were probably the dry wato April and May, followed 
by the cold wet sunless summer. The spring waa 
perhaps the more important* of the two ; it affected 
the corn crops and the hay. All the crops in the 
United Kingdom were below the average of the pre- 
ceding ten years, altliough in Great Britain alone 
meadow hay was §. little better than usual, and hot>a 
were also above the mean by fully 23 per cent. The 
harvest of 1912 must thus be classed as very deficient, 
and one of the worst experienced for many years, — R. 
Corless, G. Dobson, and Dr. C. Chree : Meteorological, 
electrical, and magnetic observations during the solar 
eclipse of April 17, 1912. The observations discussed 
were mostly made at the Meteorological Office, South 
Kensington, and Kew Observatory. The temperature 
fell nearly 3® during the eclipse, the minimum occ”'-^* 
ring ten ^'minuteS after the maximum phase. 
stations iri the south of England the loss of recorowu 
sunshine due to the eclipse varied from about twenty 
to twenty-five minutes. 

Dublin. 

Royal Irish Academy, April 14. — Rev. Dr, Mahaffy, 
president, in the chair.— Kennedy : The large ions 
in the atmosphere. This paper is a continuation of 
work by Prof. McClelland and the author. The pre- 
vious work had reference to the air of the city, and 
it was suspected that flames of various sorts were 
chiefly responsible for the large ions observed. This 
view was supported by laboratory experiments show- 
ing that ions of the same mobility (1/2000 cm. per 
sec.) were present in flame gas when allowed to cool. 
Observations were therefore made at Dalkey, about 
eight miles from Dublin, at a point on the coast, so 
that tests could be made of air from over the sea, from 
country districts, or coming from the city. The^average 
number of large ions per c.c. previously observed in 
Dublin was 16,000, with a maximum of 54,000. At 
Dalkey the average was about 1000, and numbers as 
low as 200 were observed. Only when the air was 
coming from the city to the place of observation or 
during fogs were large numbers observed. The paper 
also contains further data on the relation between 
the numbers of small and large ions present. The 
small ions increase in number with the decrease of 
large ions present. — R. Southern : (i) Oligochaeta 
(Clare Island Survey) ; (2) Gephyrea (Clare Island 
Survey). (1) Oligochceta. Thirty-four species were 
recorded. The earthworm fauna of Clare Island was 
poor, only fourteen species being found. Two new 
species of the family Enchytraeidae were described, the 
first, Enchytraeiis cUarensis, living in weeds on the 
shore. The second species was of considerable in- 
terest, being the first* undoubted Oligochsete found 
below low-water mark. Its remarkable character- 
istics necessitated the creation of a new genus, and 
the species was named Grania maricola. It was 
dredged in twenty-four fathoiyis in Clew Bay, It is 
closely related to Enchytraeus' monochaetus, described ’ 
by Michaelsen from South Georgia, an island in the 
South Pacific, a species which evidently belongs to the 
genus Grania. The chief character of the genus is 
the great reduction in the number of setae, which are 
quite absent from the anterior end of the body; (2) 
Gsphyrea. Ten species were recorded from the dis- 
trict. The most interesting were Aspido siphon milU 
leri. Diesing, and Phascolosoma intermedium, a new 
species dredged in twenty-four fathoms, showing char- 
acters intermediate between the genera Phascolosoma 
and Phascolion. 

Paris. 

Academy of Sciences, April 21. — M. F. Guyon in the 
chair. — ^A. Haller ; The formation of tetra-alkyl 
derivatives of cyclohexanone and iS-methylcycIo- 
hexanone and of trialkyl derivatives of menthone. 
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Using the method with sodium amide, previously 
described by the author, all of the four hydrogen 
atoms of the two carbon atoms adjacent to the ketone 

f roup can be replaced by methyl or allyl; the intro- 
uction of the ethyl group offers difficulties. Full 
details of the preparation and properties of the com- 
pounds obtained by the application of the reaction are 
given in the paper. — M. de Forcrand t Thermochemical 
study of uranyl nitrate and its hydrates. — M. Sabatier 
was elected a member of the section of non-resident 
academicians, and M. Jules Boulvin a correspondant 
for the section of mechanics. — H. Burkhardt : A 
theorem on the gamma function. — Michel Petrovitch : 
The entire transcendentals generalising exponential 
and trigonometric functions. — A. Bilimovitch : Con- 

S irvative non-hc^onomial systems with** linkages de- 
cadent on the time. — ^Jules Andrade ; Friction and 
isochromism of the double spiral. A remarkable 
property of a group of double spirals suitably chosen 
A solution of a problem in chronometry. — Louis Roy 
The motion of indefinite viscous media. -^L. D^combe 
The electronic theory of gravitation. — Henri B^nard 
The structure of vortices behind an obstacle. The 
motion has been studied with the aid of the kinemato- 
graph, and a reproduction of a film is given. — C. 
Dauz^re : A new species of cellular vortices. A study 
of the eddies produced in the surface of molten 
stearic acid. — M. Dealandrcs : Remarks on the preced- 
ing communication of M. Dauz^re, pointing out the 
analogy between the phenomena observed by M. 
Dauz^re and those occurring in the atmosphere. — A. 
Blondel : The nitometer, an apparatus for rapidly 
measuring the brilliance of a luminous surface. — G. 
Sizes : The transversal vibrations of strings. — K, 
Portevin : The clastic limit of alloys. The method 
used was based on the appearance of the slip bands 
on the polished surface of the specimen. Six repro- 
ductions of microphotographs illustrating the results 
obtained with different alloys are given. — Georges 
Charpy and Andr^ Cornu : The transformations of the 
alloys of iron and silicon. The measurement of the 
coefficient of expansion of the alloy was utilised as a 
means of following * the transformations instead of 
the more usual cooling velocity. The critical points 
obtained by the two methods do not agree. — Daniel 
Berthelot and Henry Gaudechon : The dissociation of 
gaseous compounds by light. The gases ammonia, 
phosphoretted hydrogen, arseniuretted hydrogen 
methane, silicon hydride, zinc ethyl, phosgene, sul- 
phur hexafluoride, were submitted to the light from 
a mercury-vapour lamp. Of these sulphur hexa- 
fluoride and methane were the only gases unaffected. 
—Ch. Maguin : The orientation of liquid crystals by 
sheets of mica. — G. Lafon : The use of fat in the 
animal organism. Fats can be utilised directly, 
similarly to glucose, particularly in muscular work. — ■ 
Wertheimer and G. Battez : The mechanism of the 
jfelivary secretion produced by the injection of saline 
water into the vessels. It is shown that the action 
is almost entirely due to the effects on the nerve 
cystem. — Andr^ Jilayer and Georges Schaeffer : ' Lipo- 
Jcytic coeffi^ents and the imbibition of living cells by 
Vater. It is proved that there is a numerical relation 
between the lipocytic coefficient of tissues and their 
maximum imbibition by water. — Maurice Arthus : Ex- 
perimental researches on the poison of Buthus quin^ 
questriatus, — >L. C. Soula : The relations between 
anaphylaxy, immunity, and autoproteolysis of the 
nervous centres. The state of anaphylaxy is accom- 
panied by a marked increase of autoproteolysis of the 
nerve centres. — Marcel Bcttn : The relations existing 
between anaphylaxy and immunity. A study of the 
effect of the injection of oxidising agents on the 
toxines of tetanus, colibacillus, and vaccine. — ^Albert 
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Robin : The metabolism of the urinary chlorides in 
cancerous subjects. — Em. Bour^uelot ^and Em. Verdon : 
Researches on the biochemical synthesis of 19 -methyl- 
gl ucoside in a neutral fluid, not taking part in the 
reaction. This synthesis can be effected by emulsin 
in aqueous acetone solutions. — E. Kayser ; Contribu- 
tion to the study of ropy beer. — Venceslas Moycho ; 
Study of the action of ultra-violet light on the ear of 
the rabbit. The influence of intensity and of inter- 
mittent radiations. A continuation of work* described 
in an earlier paper. — QSchsner de Coninck : The pre- 
sence of propionic acid in the secretions of rheumatic 
subjects. Propionic acid was isolated from the urine. 
- G. R. Blanc ; Parasitic typhlitus of the Nandou. 
The disease appears to be due to a new species of 
Heterakis, for which the name H, parisi is proposed. 
— Raphael Dubois : A micrococcus from the calcareous 
concretions of tuberculous origin. — ^J. A. Samuels : 
Cytological studies on the relations existing between 
the nucleus and the development of crystals in the 
parenchymatous cells of the perianth of Anthurium. — 
Francois Bochin : Hydrographical phenomena in the 
western region of the Paris basin. — Louis Mengaud : 
Contribution to the study of the Wealdian in the 
nrovince of Santander.— Edmond Bordage : The 
Eocene gulf of Rovan. — Jacques Deprat : The geology 
of Tonkin. — Ph. Nigris : Contribution to the geology 
of Greece. — F. Diencrt ; The use of absorbent pits. A 
reply to a communication of M. Dollfus relating to a 
means of combating floods in the Paris basin. — ^A. 
Boutaric : A relation between the atmospheric absorp- 
tion and the polarisation of light diffused by the sky. 
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of the gaseous volume and , temperature 
j^tained (the characteristic product, or potential 


is evident from the following figures, from 
fC^bles in the book,.’ when explosive gelatine is 


ken as 100. 




^ ^ 


Nitroglycerin ... 

On calories 
available 

... 96 

On gas volume 
X temperature 

... 97 

Guncotton . .*! 

... 66 

81 

Picric acid 

... 49 

61 

Black powder ... 

... 41 

17 

Mercury fulminate 

... 25 

11 


3 TN this volume Dr. Brunswig attempts to direct 
i X the study of explosives from' the largely em- 
pirical methods of the past into the more definite 
fields of exact physical chemistry, in which the 
nature, causes of explosion, ancf the controlling 
conditions governing sucli ^^phenomena naturally 
fall. For this purpose he has collected the well- 
known facts (and m many instances those fre- 
quently overlooked} and arranged them' in a 
systematic manner. 

The earlier sections deal with the general char- 
acter of explosive reactions, their velocity, pres- 
sure, and temperature conditions, the character of 
the gases evolved, explosion by influence, &c. 
Judging by most of the literature on the subject, 
the physico-chemical bearing of these important 
matters is seldom considered, and Dr. Brunswig^s 
earlier chapters certainly emphasise the necessity 
which exists for their receiving more considera- 
tion, if progress is to be made. As the author 
points out, “ the days of purely empirical pro- 
gress in the technology of explosives arc num- 
bered.” 

Some comparisons of the energy content of 
explosives (expressed as the heat of combustion) 
with ordinary fuels are of interest. While i kilo- 
gram of liquid petroleum develops 12,000 calories, 
and average coal about 8000 calories, dynamite 
(with 25 per cent, kieselguhr) only develops 1300 
calories. “Explosives are only technically valu- 
able because they liberate all their energy in a 
Very short space of time.” The actual utilisation 
of ’this energy, according to the author, by no 
ifieans compares favourably with that in a high- 
da^s engine, such as the Diesel type. The effi- 
ciency of such engines is given as 32 per cent. 
(37 would be a better figure), whilst with 
most explosives the available energy is calcu- 
lated to be only 15 to 20 per cent, of the 
theoretical. 

The misleading relative value of explosives of 
widely different character which may be deduced 
simply from the hfeat of combustion, or the ^ro- j; 

NO. 2271, VOL. 91] 


As the author points out, such misleading 
figures — which place, for example, mercury ful- 
rninate below powder — are due to the omission of 
the velocity with which the reactions take place. 
In this connection it should be mentioned that in 
Noble’s classical work with modern smokeless 
powders, this reaction velocity would not be 
greatly different for the various explosives he 
dealt with, and the relative potential energy figures 
would be unaffected. 

The second portion of the book, dealing with the 
characteristics and manufacture of the principal : 
explosives, will convey little fresh information to 
those already somewhat familiar with the subject. 
Dr. Brunswig says that he has “refrained from 
mentioning other material which has become 
known to him through personal relation with the 
technique of explosives,” and pleads “the restrain- 
ing influence of industrial discretion,” where con- 
tradiction exists between literature and personal 
knowledge of the facts. 

In the list of important propellants, brown 
prismatic powder and amide powder appear as 
“great-gun powders,” and ordinary black powder 
as a musket powder. It would be of interest to 
learn who is still employing them for these pur- 
poses. Again, M.D. cordite is classed as a musket 
•powder, but is not included in the big-gun 
powders. 

Erosion is one of the most important questions 
relating to propellant explosives. ' The author 
quotes Sivy’s statement that one-third of a kilo- 
gram of iron is lost with every shot from an effi- 
cient 28 cm. gun. The reader might, however, find 
difficulty in deciding on the primary cause. In 
one place it is stated that the percentage of nitro^ 
glycerin originally present in the earlier ballistitf;§t 
and cordites was reduced (a change intended soldy 
to reduce erosion) because the explosive contained 
too much nitrogen. It must not be inferred that 
the true reason for erosion, the high temperatures 
resulting from the high proportion of carbon 
!dioxide formed, is overlooked, but this primary 



^ause is certainly confused by other ambiguous 
statements. 

Some interesting results of experiments on the 
liability of metals to erosion may be quoted. They 
were carried out in an American steel works by 
firing a heavy charge in a shell, the base of which 
v.as formed of the metal under test with a 4 mm. 
hole bored through. Martin, tungsten, and nickel 
steels offered about the snme resistance to erosion, 
20 per cent, nickel steel was much more easily 
attacked, whilst manganese bronze failed to stand 
the action of the highly heated gases. 

There are several points of interest in relation to 
the safety of explosives deserving of mention. In 
view of the extensive investigations and introduc- 
tion of new methods of testing the liability of 
mining explosives to cause ignition of methane- 
air and coal dust-air mixtures. Mallard and 
le Chatclier^s early observation that a methane-air 
ir.ixture requires ten seconds to ignite when con- 
ducted through a porcelain tube at 650-660° C. 
is worthy of being recalled. The influence of the 
duration of the flame, on which Bichcl has laid 
great emphasis, is in such circumstances 
apparent. 

With propellant explosives the unexplained 
effect which gelatinisation of nitrocelluloscs has in 
decreasing the stability of the finished product, as 
compared with the lingelatinised parent substance, 
afi\.rds opportunity for speculation and research. 
Here an apparently simple physical change, lead- 
ing to consolidation, seemingly unconnected with 
any chemical change, induces a marked increase in 
the liability to spontaneous chemical decomposi- 
tion. 

The disaster on the French battleship Idna is 
but an instance of such decomposition leading to 
grave consequences. The B smokeless pov/der, 
which was credited with being the initial cause, 
consisted of two parts of insoluble nitrocellulose 
and one part of soluble, gelatinised by an ether- 
alcohol mixture. The temperature of the magazine 
where the 10 cm. cartridges were stored which first 
fired was extraordinarily high with the refrigera- 
ting appliances out of action — estimated between 
50° and 60° C. The marked acceleration of de- 
composition of such powders with rise of tempera- 
ture is one of their striking features. 

The book should be generally welcome as an 
addition to the already extensive literature on 
explosives, for, in those parts outside the purely 
practical, the subject is viewed from an unaccu.s- 
tomed point of view, and different aspects from the 
orthodox are always valuable. Further, the excel- 
lent references and index of authors add appreci- 
ably to its value. J. S. S. B. 
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NEW BOOKS ON PHYSiOLOGY. 

(1) Human Physiology, By Prof. Luigi Luciani. 
Translated by Frances A.. Welby.' Edited by 
Dr. M. Camis. With a preface by Prof. J. N. 
Langley, F.R.S. In four volumes. Vol. ii. : 
Internal Secretion — Digestion — Excretion — The 
Skin. Pp. viii 4- 558. (London : Macmillan and 

j Co., Ltd., 1913.) Price i8i*. net. 

(2) Le ProhUme Physiologique du SommeiL By 
Henri Pidron. Pp. XV4-520. (Paris: Masson 

j et Cie., 1913.) Price 10 francs, 
i (3) ^ ('hemical Constitution of \ihe Proteins, 
By Dr. R. H. A. Plimmer. Part ii. : Syn- Y 
thesis, &c. ^Second edition. Pp. xii^j-107. 
(London: Longmans, Green and Co., 1913.) 
Price 3.^. 6d. net. 

I (i) important character of Prof. 

L Luciani ’s t^xt-book was ^ well recog- 
nised by English readers when the translation of 
(he first volume made its appearance. The second 
volume, which has just been issued, confirms this 
impression. 7'he subject-matter is treated, as a 
rule, in an interesting way, pros and cons on dis- 
puted points arc discussed intelligently, and the 
work of past researchers, though in the main 
chiefly interesting to the historian, is presented 
with great fulness and lucidity. The book will 
prove a valua])le asset to the professed physiologist . 
and to the advanced student, 
j For the average or junior student one may say 
j at once that the work is scarcely likely to benefit 
him much. It assumes he already knows almost 
I as much as its veteran author, and the multiplicity 
j of the authorities quoted and the divergent views 
expressed by them will only lead him into a quag- 
mire of confusion. 

The book will be especially welcome, as it brings 
to the knowledge English-speaking workers 
some idea of the energy and fertility of their Italian 
colleagues. It is naturally these who are most 
largely quoted. At the same time the preponder- 
ance given to Italian work and thought has its 
disadvantages, especially as one so often notices , 
the omission of important investigations carried A 
out in other countries. This leads in many cases 
to a very imperfect presentment of certain prob- 
lems, and in such instances the subject-matter is \ 
consequently not complete or up to date. This is ' 
especially noticeable in cases where chemistry has 
played ’a part in the elucidation of physiological 
mysteries. Prof. Luciani is a man of great erudi- 
tion and boundless industry, but the chemical side 
of physiology is evidently not his strong point. 

His account of the physiology of the suprarenal 
body could not have been written in a more 
interesting manner, but beyond the mere mention 
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; in a pareftth^sis" of the ep^och-making' work of 
Schafer and Oliver, there is nothing to indicate 
that it was tliese workers who founded our know- 
ledge of the physiology of this organ. Adrenaline 
is referred to as a chemical substance of known 
composition, but there is no description of its 
constitution, nor of the success which has attended 
the efforts which have been made to synthesise it. 

The account given of the pituitary is similarly 
marred by, the entire omission of Herring’s and 
Howell’s researches, which have thrown so much 
light on its development, structure, and functions, 
/y Nussbaum’s work on the vkiclney is mentioned 
'and dismissed with a shrug because Adami failed 
to confirm some of his statements. We are not 
told that Adami subsequently withdrew most of 
his criticisms, nor of the important recent develop- 
ment of the^ Nussbaum method in this country, 
which has shown that this particular means of 
investigation has proved to be a sheet-anchor in 
our conception of the mechanism of the , renal 
organs. 

So also in the discussion on the absorption of 
proteins the author’s knowledge seems to have 
stopped short at an epoch when it was believed 
that proteose and peptones were absorbed as 
such, and we have many pages devoted to an 
antiquated description of how these are re-syn- 
thesised in the intestinal wall into the blood- 


proteins. The work of Fischer, Abderhalden, 
and a host of American workers is passed by with- 
out a reference. 

Such examples might be multiplied almost to 
weariness. It would therefore be advisable that 
if advanced students take this book as their guide 
it would be well for them not to rely exclusively 
upon it. They will derive both pleasure and profit 
from its study, but if they desire the latest and 
most accurate account of modern views they 
should supplement it with reading other books 
which deal rather with the present than with the 
past. 

(2) Dr. Pi^ron’s book on sleeo is of quite a 
V<hfferent character, for it only treats of one small 
corner of physiology, and yet he has contrived 




to write a volume on this, subject almost equal in 
length to the one we have just considered. It, 
however, resembles Prof. Luciani’s in its wealth 
of references. Somelfeixty pages are devoted to 
bibliography alone. * This indicates how much has 
been written,- but it also shows how little we really 
know. If physiologists had satisfactorily solved 
the intimate meaning of sleep, there would be no 
need of so much discussion and printer’s ink, and 
the subject might have been discussed in as many 
lines as there are pages devoted to it. It is only 
fair to say, however, that the book is a singularly 
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interesting one, and the subject is discussed with 
th^t admirable deafness which distinguishes the 
writings of most French authors. Of all the 
numerous theories advanced, some chemical, some 
circulatory, some histological, some psychological, 
and so forth, the author most inclines to the so- 
called inhibition hypothesis. The book is en- 
titled a physiological problem, but many patho- 
logical or quasi-palhological states are included ; 
thus we have chapters devoted to coma, uncon- 
sciousness produced, by drugs and other means, 
fatigue, hypnosis, and others. It will therefore 
appeal to the students of pathology and medicine 
as well as to those who make physiology their life- 
work. 

(3) The third book on our list, that by Dr. 
Plimmer on protein .synthesis, is the second edition 
of a work which has already been favourably 
noticed in these columns. The mere necessity of 
a second edition of such a highly technical work 
is no mean testimony to its excellence. So rapid 
have been the recent advances in knowledge on 
this question that the book is very largely a new 
one, and it is thoroughly up to date. To peruse 
the original memoirs on which the book is founded 
is a task which would deter many authors, and 
certainly the majority of readers. The useful 
summary Dr. Plimmer has given will relieve the 
latter class from undertaking such a labour. It 
would be damning the book with faint praise to 
say that it is interesting; it is far too technical 
and packed with facts and formulae to make it 
light reading, but to those who want to know the 
recent developments in one of the most important 
of the problems of the day to which either chemists 
or biologists can apply themselves, the book will 
prove a veritable godsend. W. D. H. 

I'JIE GAS TVRRINE AND OTHER ENGINES, 

(1) The Gas Turbine. By H. Holzwarth. Trans- 
lated by A. P. Chalkley. Pp. viii-fi4o. 
(London: C. Griffin and Co., Ltd., 1912.) 
Price 7.V. (id. net. ^ 

(2) .4 Primer of the Internal Combustion Engine. 
By H. E. WTmperis. Pp. xiii + 143, (London : 
Constable and Co., Ltd., 1912.) Price 2s. 6d. 

i* net. 

(3) Vapours for Heat Engines. Including Con- 
siderations Relating to the Use of Fluids other 
than Steam for Power Generation. By Prof. 
W. D. Ennis. Pp. v -h 78. (London : pon- 
stable and Co., Ltd., 1912.) Price 6s. net. 

(i) T^NGINEERS interested in this very diffi- 
r ^ cult problem are much indebted to Mr. 
Holzwarth for his ingenuity, to Mr, Junghaus 
for his support, and to both for their liberality 
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in making public the results of their labours in 
this direction up to the present. Though the 
book is but a small volume of 140 pages, the 
matter is greatly condensed, and will demand 
close attention for its full significance to be 
appreciated. 

The essential unit of the Holzwarth gas tur- 
bine consists of a combustion chamber intso which 
gas, or hydrocarbon vapour, and air are delivered 
at a small pressure by a suitable pump through 
mechanically operated inlet valves; ignition is by 
high-tension magneto, and the resulting high 
temperature and pressure combustion products 
then discharge through a spring-controlled flap 
valve, via a nozzle, to the rotor vanes; having 
passed the rotor, the gases enter an exhaust 
pipe, wherein a partial vacuum is constantly main- 
tained by an exhauster. Very shortly after igni- 
tion the flap valve is slowly closed by mechanical 
means, time being permitted for a gust of 
scavenging air to pass through, thus cleansing 
and filling the combustion chamber in readiness 
for the next working charge of vapour, and cool- 
ing the nozzle and rotor vanes. The action is 
thus intermittent, and the design involves three 
valves in each unit, together with charging and 
exhausting pumps. In the actual turbine several 
such units are arranged symmetrically around a 
turbine wheel or rotor, the continuous speed of 
which is preserved by the successive impulses 
thereby imparted to its vanes. As fuels, petrol, 
kerosene, gas oils, benzol, and even tar oil may be 
satisfactorily employed. 

The book is divided into four sections, in the 
first of which a theory of the gas turbine is ex- 
hibited mathematically by aid of analysis and of 
entropy diagrams; much of this part is of the 
nature of a summary of formulae and results, and 
cannot be fully appreciated without much reference 
to other works; moreover, partly on account of 
difficulties of analysis, but largely from imperfec- 
tion of the physical data, some of the conclusions 
reached are of a very conjectural character, and 
may require substantial qualification after a more 
extended practical experience. The author con- 
siders in detail the several operations of charging, 
compression, ignition, combustion, expansion, 
and scavenging ; he concludes that the inter- 
mittent action used, with tl^e lowest possible tem- 
perature of charge prior to ignition, and the 
largest possible nozzle opening, is essential to 
economy, and is conveniently realisable in actual 
design. Data relative to compression are still 
wanting, and the investigation given proceeds 
largely upon assumptions suggested by experi- 
ence and general knowledge; in the Holzwarth 
combustion unit it is not practicable to compress 1 
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to any extent before ignition, but the author ^ 
persuaded that satisfactory turbine efficiencies are 
attainable at much lower compressions than are 
usual in reciprocating engines. 

An interesting section of the work is that 
dealing with the utilisation of the exhaust heat; 
by aid of a “regenerator,” sufficient heat is said 
to be recoverable to work the charging and 
exhausting apparatus. 

The construction and details of the actual tur- 
bine are described, and the text is illustrated I 
many well-drawn and clearly executed figure 
The gas turbine is ^s yet in its infancy, and 
would be unfair at the present time to compa 
it with the modern reciprocating high-efficieni 
engine ; in the last section of the book test resul 
are given, together with copious diagrams ai 
tables. Progress is continuing, and further e 
peri mentation is needed, and will be carried out I 
the able author and his business colleague. 

The translator is to be congratulated on h 
work; the text is in such good and clear Englis 
as to betray no suggestion of its German origii 
The book is well printed and illustrated, and froi 
all points of view is a welcome and valuab 
addition to the literature of the problem. 

(2) This is an excellent elementary text-boo 
on the internal combustion engine, with sped: 
reference to the small petrol engine, and forms 
suitable introduction to the larger work by th 
author on the same subject; though succinctl 
presented, the matter is never obscure. A brit 
historical notice is succeeded by an account c 
the leading facts of the theory of heat and tli 
fundamental formulae of the ordinary theory f 
perfect gases. The desirable feature appears c 
a limited use of easy differentials, the seven 
steps of the reasoning being given in full so the 
the student should experience no difficulty in fo 
lowing the argument to its conclusion ; the 
nebulous quality, entropy, is also dealt with intelf 
gibly, and a useful account is given of indicator 
and indicator diagrams. The difficult subject ( 
explosion pressures is treated in the light of th 
results obtained by the Gaseous Explosions Com 
mi t tee, the variability of specific heat with tein 
perature being suitably emphasised. This is fol 
lowed by descriptions and large sectional view 
of actual typical engines, intluding the Diesel an 
semi-Diesel types, together with illustrations an 
an account of uncooled and cooled pistons ani 
valves, and a short note on Aero engines. 

Chapter vi. treats more fully of fuels, both liquid 
and gaseous, including alcohol and benzol, an< 
the principle of the gas producer; next som< 
engine details, notably ignition and carburationi 
are shortly described ; finally, a chapter is devote< 
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to the testing of engines, and reference is made to 
thd aiithor's accelerometer; ire should like to have 
found a, more, detailed .account of this very in- 
genious and useful instrument. Examples are 
introduced in various portions of the work for the 
student*s exercise on points of theory, and answers 
to many of these are given at the end of the 
work, which concludes with' a usefuUndex. Both 
in matter and style the book is ‘much better than 
many of ^he small elementary treatises that have 
already appeared, while the printing and illus- 
tritions leave nothing to be desifed. Altogether 
this forms an attractive and useful little work 
which will prove of real assistance to the student 
in the earlier portions of his course. 

. (3) In this tract of 78 pages are conveniently 
collected data as to the physical properties of 
special interest to the engineer of several liquid 
substances, including alcohol, chloroform, carbon 
tetrachloride, ether, ammonia, sulphur dioxide, 
acetone, and carbon disulphide, together, with 
steam tables. The collection should prove useful 
for purposes of reference ; the author uses British 
thermal units and Fahrenheit degrees of tempera- 
ture, and his figures will thus be immediately 
available to the great majority of British engineers 
to whom it is still difficult to think in metric and 
centigrade units, notv^ithstanding the theoretical 
advantages claimed for the metric system. 

In appendix i. the formula for chloroform 
(CHCI3) is incorrectly given as C2HO3, and 
“ carbon chloride ” is used for carbon tetra- 
chloride ; as there arc several carbon chlorides it 
seems desirable to distinguish clearly which is 
referred to. 

The work is well got up, and contains numerous 
tables and diagrams relative to the substances 
dealt with, together with a discussion of the 
limits of efficiency attainable theoretically with the 
several liquid fuels considered. 

OVR BOOKSHELF. 

Percentage Compass for Navigators, Surveyors, 
and Travellers. By J. G. Fergusson. (London : 
Longmans, Green and Co., n.d.) Price, un- 
mounted, 2s. 6d. net; mounted on linen, 

" 35. 6d. net. 

Mr. Frrgusson has apparently just discovered 
what everyone knew before, viz., that at the angle 
of 45® the natural sine is equal to the natural 
cosine, or the one is .100 per cent, of the other, 
and, being- obsessed with the idea that the one 
great object in life is to work out percentages, he 
has taken the trouble to find the values of the 
natural cosines when the natural, sine has any per- 
centage from I to 100 to those natural cosines. 
He then . divides the compass circle into octants, 
and each octant into 100 unequal parts, or per- 
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centages, and states that by the use of these per- 
centages Traverse tables are no longer required.. 

What Mr. Fergusson has really done is to make 
a new Traverse table where the natural cosine, 
arranged in percentages in a circle outside the 
compass, has to be multiplied by the percentage 
course steered to obtain the natural sine. ' 

At present both natural cosine (diff. of latitude) 
and natural sine (departure) can be obtained from 
the ordinary Traverse tables for every degree of 
the compass and for any radius between i and 300. 

Not only does Mr.' Fergusson give a roundabout 
way of obtaining a result which can be readily 
extracted from the Traverse tables, but he also 
seems to think that the natural cosines and sines 
on a circle, the zero of which points to the mag- , 
nctic north, will give the difference of latitude and 
departure by utilising the percentages of the 
octants on a compass card marked by his method. 
These, it is scarcely necessary to point out, can 
only be ascertained when the zero of the circle 
points to the true north, or each course steered 
has been corrected for the magnetic variation and 
any local disturbance caused by a vessel’s mag- 
netism. 

An Essay on Hasheesh. Including Observations 
and Experiments. By Victor Robinson. Pp. 
83. (New York: “ Medical Review of Re- 
views,” 1912.) Price 50 cents. 

It is difficult to reg-ard this booklet as a serious 
contribution to medical literature. It consists 
of about four score small, narrow pages, 
about half of which are occupied by an account 
of the hallucinations and rhapsodies experienced 
by the author when under the influence of the 
drug Cannabis sativa. What the precise value 
of these observations is it is impossible to dis- 
cover. , It is no more practicable to subject them 
to rational or systematic analysis than to attempt 
to find reason or method in the incoherent ravings 
of delirium. The particular manifestations in- 
duced by Indian hemp must, of course, largely 
depend upon idiosyncrasy, temperament, ante- 
cedent and accidental conditions, and a host of 
predetermining and fortuitous causes, and must ^ 
therefore vary from individual to individual and 
differ, too, in different circumstances even in 
the same individual. 

The only valuable section of the book is the 
short digest of the little that is known from prior 
work concerning the therapeutics and chemistry 
I of hasheesh. 

Life and Evolution. By F. W. Headley. Pp. 

XX -f 272. Second edition. (London : Duck- 
worth and Co., 1913.) Price 55. net. 

The present does not differ greatly from the first 
edition, which was reviewed in the issue of Nature 
for March 7, 1907 (vol. Ixxv.; p. 434). Mr. 
Headley has re-written a few pages, corrected 
occasional inaccuracies, and replaced several un- 
satisfactory illustrations by better. He has also, 
in the light of new facts which have become avail- 
able since the book appeared .first, modified some' 
of his views. ^ / 



NATURE 


^ LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of o/tionymous communications.] 

The Propoeed Tropical University. 

The proposal to create a tropical university which 
has been put forward in the columns of Nature and 
elsewhere is one which requires careful scrutiny and 
calls for a clear appreciation of the real issues 
involved. 

It seems at least open to question whether the 
advocates of the scheme really contemplate a new 
university, or whether they are not rather thinking 
of a college or institute of university rank, the work 
of which should be somewhat intimately associated 
with the promotion of the material prosperity of the 
great agricultural interest$ that are growing up in 
the tropics. Such a college, in addition to the func- 
tion of inducting men into the Various branches of 
tropical agriculture, should serve, if properly staffed 
and organised, as a centre for the dissemination of 
current information on matters pertaining to the in- 
dustrial needs of the community, in so far as agri- 
cultural problems are concerned. For this purpose 
it is essential that facilities for field and other experi- 
ments should be fully provided, and if the site were 
suitably chosen the college would prove an invaluable 
training ground, not only for the population resident 
within its immediate geographical area, but for others 
also, and especially perhaps for Europeans, about to 
engage in agriculture in any part of the tropics. Vari- 
ous places have been suggested as possible sites, and 
there isr much to be said in favour of the West Indian 
proposal. Easy access from Europe, as well as the 
variety of soil, climate, vegetable products, &c., are 
all points in its favour, whilst the fact that no British 
institution of the kind , desired exists in that region 
is a , defect which would thus be repaired. Further- 
more, the possibility of securing a considerable range 
of advantages within a relatively small geographical 
area is of itself a distinct gain, for it could be more 
economically worked than a similar institute in a 
large continental area, where things are on a larger 
scale, quite apart from limitations imposed by a con- 
tinental climate, which cannot be ignored. 

Accepting for the moment the desirability of found- 
ing a college of the kind indicated, the danger that 
tiurks in the scheme would almost certainly be found, 
in practice, to consist in a desire to see immediate 
results which would be convertible into a cash value 
by the planters. In order to ensure success, it is 
absolutely essential that a wise and far-sighted policy 
should guide the destiny of the institute. Agricul- 
tural problems, and especially tropical problems, are 
seldom simple, and while immediate practical objects 
need not, and should notj^ be lost sight of, the college 
would fail to justify its creation if it were to exist 
for these purposes alone. It must, while not neglect- 
ing the practical training of students in tropical agri- 
culture, also include within itself, as a vitally essential 
part, a body of first-rate scientific investigators and 
teachers, who will be able to seize upon problems and 
work them out. There must be no attempt to limit 
their work to the economic questions of the moment, 
for in cramping the spirit of investigation lies the 
way of throttling material progress. 

Such a staff would, of course, cost money, and 
often the return might seem to be slow in coming, 
but it is impossible to over-estimate its importance. 
Indeed, unless a proper^ staff can be provided, the 
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scheme is not worth pursuing, for the most that could 
then be hoped for would be a mere technical institute 
— a sort 01 edition in pwtvo of current planting prac- 
tice, veneered over by a fallacious appearance of 
scientific equipment. 

Now an institute such as is here foreshadowed 
would greatly gain by connection with leading insti- 
tutions in this country. Science is "growing apace, 
and particularly those branches of it which especially 
touch on agriculture!. And, however able the staff, 
it could not hope to escape from the disadvantages 
inherent in a separation from the main ,^aring- 
houses of scientific thought. Some sort aff associa- 
tion^ then, witti home institutions* «uch as the 
University of Cambridge and the Imperial Colley 
of Science and Techacdqggc^ for example, could n^ 
fail to be of advantage iso dll concerned. An associa- 
tion of this kind oitght to be a real and not a merely 
nominal one, for only in this sense could it serve any 
useful purpose and provide for an interchange of 
knowledge and for the stimulation of ideas. Ar- 
rangements might perhaps be made for enabling suit- 
able students of the college to visit this country and 
be received for a time in the home institutions, and 
vice versd. 

Such a college, conceived and maintained on 
generous lines, would develop into a valuable asset 
to the Empire, and would exert a powerful influence 
in furthering the interests and objects of tropical 
agriculture within it. 

But the question of an insular tropical university 
is a very different one. There are perhaps already 
more than enough universities, and it is difficult to 
see how it would be possible to justify the foundation 
of another in the manner that has been suggested* 
— quite apart from the very considerable outlay that 
would be necessarily involved.* 

Moreover, a centre of real university learning, and 
still less of culture, can scarcely be created by the 
stroke of an administrative pen, and it would, in any 
event, be compelled to seek its justification in the 
existence of a population large enough and able 
in other respects to utilise the advantages the univer- 
sity ought to be in a position to confer. And it seems 
open to inquire whether a mere fraction of the finan- 
cial resources which would be needed for the more 
ambitious project might not amply suffice^ to enable 
everyone of marked ability to enter an existing uni- 
versity elsewhere, if he (or she) were otherwise unable 
to do so. There would be many disadvantages in- 
separable from a small insular university, and it is 
scarcely necessary to dwell on them here. For the 
present it may suffice to remark that a second-rate 
university is not worth its upkeep, whilst a properly 
staffed and equipped one would demand very con- 
siderable funds, and not only so, but other claims, 
difficult to meet, would also have to be satisfied. 

The further one reflects on the matter the weaker 
does the case for the establishment of the university, 
and the stronger the claims for the foundation of an 
agricultural college, appear. Almost all the argu- 
ments which can be urged against the first proposi- 
tion can be used in support of the latter. But it may 
be that after all a substantial agreement already pre- 
vails amongst the majority of those who are advocat- 
ing the scheme, and that an agricultural college of 
university rank is really what is desired. 

J. B. F. 

The Mountains and their Roots. 

In Nature of February 27, p. 703, you honoured 
me with a review of my recent paper on the origin 
of the Himalaya Mountains. During thirty years of 
residence in these mountains I have continually been 
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confronted by the geodetic problems which they pre- 
sent. Tile highest geological authorities express 
doubts as to how mountains have been upraised^ and 
geological theorists differ widely. 

In my recent paper I suggested, with diffidence, 
the hypothesis that the long belt of Indus-Ganges 
alluvial plains concealing a deep crack in the 
subcrustal shell ft the solid earth, and that the Hima- 
laya mountains had been crumpled up by the opening 
of this crack in the solid globe. 

When a large mass of heated rock, or ore, or glass 
is cooling, its surface is apt to crack; we never see 
the core of any such mass shrink away from the 
outer shell and leave the outer shell too large and 
mjsupported, as is often assumed to be happening in 
x'the case of the earth. 

Are geologists quite sure that the earth’s outer 
shell has not been cracking, and that the cracks are 
not hidden from our sight by silt? Would not the 
cracking of a solid globe provide a sufficient mechan- 
ical force to elevate mountains? 

The earth’s rotation is slowing down; the equa- 
torial protuberance of rock Js constantly straining to 
move, polewards. 

Througfhout the whole length of the Indus-Ganges 
belt of plains “earthquakes are frequently occurring, 
and what can be causing these earthquakes, if not 
the splitting asunder of the solid globe beneath? 

At both extremities of the Indus-Ganges belt deep 
narrow submarine caflons exist extending far out 
to sea; they are known to sailors as “swatches.** 
What are these swatches, if not the surface indications 
of a subcrustal crack? 

In the review in Nature my hypothesis is dismissed 
without any specific objection to it being raised. I 
am not wedded to it, and I should welcome its dis- 
missal, if 1 thereby learnt its errors. But I am 
disappointed to see it rejected merely because my critic 
has himself accepted the “ floating crust *’ hypothesis. 

The reviewer has accepted as true the hypothesis 
of the Rev. Osmond Fisher. According to this hypo- 
thesis the solid crust of the earth is of limited thick- 
ness and floats upon a liquid magma of greater 
density. This assumption of a liquid substratum 
appears to me to be opposed to the views of the great 
majority of geological writers. So far as I am able 
to judge, . the weight of the evidence seems largely 
in favour of a solid globe. 

Furthermore, Mr. Fisher has to assume that as the 
central core of the earth cools down, the outer crust 
is left unsupported owing to the core’s contraction 
(“Geoloj^ of India,” R. D. Oldham, p. 471). This 
assumption of a cooling core contracting away from 
its shell seems to me to be more difficult to justify 
than the assumption of a cooling shell becoming too 
small for its core. 

But let me descend from these great assumptions 
10 actual geodetic figures. 

Mr. Fisher assumes that the crust floats in the 
dense liquid, just as ice floats in water. Each moun- 
tain rising from ^Ihe upper surface of the crust has 
a corresponding protuberance extending downwards 
from the lower side of the crust. The buoyancy of a 
protuberance, suffices to support the weight of the 
corresponding mountain abovp it. 

If h -height of a mountain, and if d=depth to 
which its protuberant root extends downwards into 
the liquid,, then, according to Fisher, d=9*6xh. 

Now let me apply this hypothesis to the mountains 
of Indw.. All. these mountains are. assumed to be 
buoyed by subcrustal protuberances of lower density 
than, the ma#yma, bpt the protuberances extend down- 
wards to different depths, which are proportipnal to 
the several mountain heights. . . 
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Heigfat of Depth of pro- 

Mountain mountain above ' tubetaucA below 

€ruftt«:A crusta»,i/. 

Milts Mihsi 

Tibet plateau ... .... 3 ... >29 

Himalayan range ... ... 4 < ... .... ^ 38 

Vindhyas ... o*6 ...i'.. ... 5 

Let us suppose a plumb-line to be suspended near 
the foot of a mountain, %nd let us oppose that the 
mass of this mountain is compensated by a deficiency 
of density underlying it below the crust. If that 
. deficiency of density be wholly concentrated near sea- 
level, it will entirely compensate the attraction of 
I the mountain mass, and the plumb-line will hang 
vertically. But if that deficiency of density be dis- 
tributed to a great vertical depth, it will not com- 
pensate the mountain’s attraction, first, because of its 
greater distance in depth from the plumb-line, and 
secondly, because its resultant action is more in- 
clined to the horizontal. 

If a mountain (Himalayan) is four miles high,’^and 
if its protuberance extends downwards to a depth of 
thirty-eight miles, the geodetic observer would re- 
port : — “There is distinct evidence of compensation, 
but the compensation is by no means complete.” 

If, however, a mountain (Vindhyan) is 06 mile 
high, its compensation would take place within five 
miles of the crust, and the observer would report 
“The compensation is here more complete than in 
the case of the higher mountain.” 

Similarly a pendulum observer at a station (Hima* 
layan) two miles high will (according to the Fisher 
hypothesis) not find the same degree of compensation 
as he will at a station (Vindhyan) half a mile high. 
The underlying deficiency of density will in each case 
have, a retarding effect on the pendulum, but at the 
Himalayan station the deficiency reaches downwards 
, nineteen miles into the liquid, whilst at the Vindhyan 
! station the deficiency only extends five miles down- 
wards. 

According, then, to the “floating-crust** hypothesis 
our plumb-line and pendulum observers should find 
the attraction of small mountains mdire completely 
j compensated than the attraction of high mountains. 
But what are the results of actual observations? Both 
the pendulum and plumb-line observers find the 
I attraction of the Himalayas to be largely compen- 
! sated, whilst the Vindhyan mountains are not com-, 
pensated at all. Actual results of observation are in. 
direct opposition to the “floating-crust” hypothesis. 

Mr. Hayford has stated that the “floating-crust” 
hypothesis is not true for the United States of America 
(“Figure of the Earth and Isostasy,” p. 164), and in^ 
my opinion the evidence is sufficient to show that Ais 
hypothesis is not true for India. 

S. G.. Burrard. 

Surveyor-General’s Office, Dehra Dun, M^rch-^q. 

As an officer of the Survey of India, eniployed for 
many years in determining deflections of the plumb- 
line and variations in the intensity of gravity, I was 
interested to find in 'the article which appeared under 
this headine in Nature (No. 2261, vol. xc., February 
(27) reference to the hypothesis suggested in 
1904 by the Rev. O. Fisher as to the nature of moun- 
tain compensation, and the statement that this hypo^ 
thesis goes far to explain the deflections of the plumt)- 
line observed at the foot of the Himalayas and in the 
Gangetic plain. The article states that, according to 
Mr. Fisher’s hypothesis, “the crust is of uniform 
density, the isostatic compensation being obtained by 
a variation in thickness,” and that, on this hypothesis, 
Mr. Fisher “finds that, the attraction of the visible 
range combined with the. negative attraction of the 



dpwnward protuberance should give a northerly de- 
flection of about 24^ at the foot of the hills, of about 
2^ at sixty miles away, and a southerly deflection of 
about 2^ at the farther edge of the plains. These 
results appear to be in very fair accord with the 
observations. ...” 

This statement is liable to convey a wrong impres- 
sion. We are given to un^lerstand that the effects 
of the visible mountain mass and the downward pro- 
tuberance are sufficient to explain the observed pheno- 
mena. The facts stated below will show how far this 
is cprrect. In addition, the article referred to makes 
no mention of an important feature of the Rev. O. 
Fisher’s hypothesis. We are not told that part of the 
deficiency of mass which compensates the visible 
mountain range is supposed to be, not under the 
range, but under the plains. Mr. Fisher’s hypothesis 
is not one of simple isostatic compensation, 
but involves the horizontal displacement of part of the 
coippensating deficiency. 

IVIr. Fisher’s investigations were published in The 
Phil Mag. of 1904, in an article which your reviewer 
suggests has been overlooked by Col. Burrard in his 
paper, “The Origin of the Himalaya Mountains: a 
Consideration of the Geodetic Evidence.” As regards 
the overlooking of Fisher’s investigation, it will be 
sufficient to point out that it was included, at Col. 
Rurrard’s own request, as an appendix to Professional 
Volume xviii., “ Astronomical Latitudes and Deflections 
of the Plumb Line,” published ^ the Survey of India 
in 1906. Also on p. 5 of Col. Burrard ’s paper under 
reference, we find the hypothesis of horizontal dis- 
placement of compensation discussed and rejected. 

Before discussing Fisher’s investigation, let me 
state the facts that require explanation. At the 
eastern end of the Himalayas are found northerly 
deflections of 46'’, at a point about five miles north 
of the foot of the slope, and of i" at a meridional 
distance of twenty miles south of the slope. The 
variation of deflection in the twenty-five miles is 45''. 
In the. central Himalayan region we find 38^^ north 
at a few mil^ north of the foot of the slope and 5'' 
south at a meridional distance to the south of itz 
miles, the variation here being 43'’ in T12 miles. In 
the ' western Himalayas, in the meridian of Dehra 
Dun, deflections occur of 31'' north at the foot of 
the, hills, and. of north at a meridional distance of 
fifty-six miles. Here the deflections change by 30"" 
in fifty-six miles. 

. Thus, in a strip of country from thirty to 100 miles 
vyide, lying immediately at the foot of the Himalayan 
slope, there is found a very rapid variation in the 
deflection of the plumb-line in the meridian. But 
while the variation is large, the average deflection 
over, this tract , is small, rather le.ss than 20'' north. 
The observed variation of deflection is greater than 
that due to the visible Himalayan mass considered 
entirely uncompensated, and it might seem that we 
rnust admit this complete want of compensation of the 
hills in combination with a deficiency under the plains. 
Here, however, we are opposed by the evidence of the 
deflections themselves. Though we find that the 
observed . variations of deflection are greater than if 
compensation did not exist, the observed deflections 
themselves are much smaller. • > 

Now, Mr. Fisher, in his paper of 1904, investigated 
the ' deflections at three points on the meridian of 
KaUanpur.. One of these lies at the foot of the 
Himalayan slope; and Mr. Fisher correctly takes 
Dehra Dun as representing this point. A second 
Doint, sixty miles from the slope, is represented by j 
Kaliana, while* the third point is 293 miles from the I 
foot of the slope. This point is considered to repre- 1 
sent Kalianpur; Kalianpur, however, is about 420 1 
miles, measured bn the meridian, south of Dehra • 
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Dun. The point 293 . miles from the foot of the slope 
corresponds more nearly with a point' between Llsira 

and Kesri. , . • * ‘ j 

The observed phenomena which Mr. risner nad 
before him were, a change of deflection, amounting 
to 30^, in the sixty miles between Dehra Dun and 
Kaliana, and an average deflection in this interval of 
i6* ; a change of 43^ between Dehra!*Dun and Kesri, 
with an average deflection of 16". 

Considering Fisher’s investigation first from the 
mathematical point of view, we find that the theo- 
retical plumb-line deflections are calculated for three 
points only, while his formulae involve ^ several un- 
knowns, thickness of crust, crustal density, ratio of 
crustal to subcrustal density, the degree of compensa- 
tion which,, taken into consideration with the ratio of 
densities, determines the depth of the mountain root, - 
the deficiency • of mass underlying the plains and the 
area over which this is distributed. Obviously more 
than one set of suitably adjusted values of these 
unknowns will bring the formulae into accord with 
the observed facts. The agreement, if such agree- 
ment did exist, of Fisher’s calculated quantities with 
the observed deflections would be interesting, but it 
would not prove the correctness of his hypothesis. 

Mr. Fisher calculated the theoretical deflections on 
two hvbothcses, neglecting the effects of sphericity. 
In the first the visible mountain range is compensated 
by a deficiency of mass vertically below it. The re- 
sults of this calculation are exhibited on p. 17 of The 
Phil. Mag. for January, 1904. The theoretical 
change of deflection over the sixty-mile interval is 
found to be 15*5'’ in a plane at right angles to the 
range, or about 12" in the meridian, with an average 
deflection of about 6-5'' in the meridian. These calcu- 
lated quantities of 12" and 6*5^ correspond to the 
observed 30" and 16". In calculating the effect at 
293 miles from the slope, evidently an error has crept 
into Mr. Fisher’s computations. The residual deflec- 
tion is stated to be away from the mountain range. 
This is an impossibility where sphericity is neglected. 
The positive attraction of the visible mass and the 
negative attraction of the compensating root only 
become equal at an infinite distance from the mass. 

In a later paper, dated April, 1904, other figures are 
given for the deflection at the south of the plains, 
making the theoretical difference between deflections 
at the foot of the slope and at the south edge of the 
plains about ly'’, with an average deflection of 10" 
against the observed 43^ and 16". 

It is evident that “the attraction of the visible 
range, combined with the negative attraction of the 
downward protuberance,” fails to give theoretical 
effects in accord with the observations. 

Mr. Fisher then modified his first hypothesis, and 
it is this modification that has been lost sight of Ijy 
the reviewer of Col. Burrard’s paper. Mr. Fishet* 
now supposes the mountain mass not supported solely ^ 
by the root immediately beneath it, but partly by the 
effect of the crust below the Siwalik rock of the plains 
being depressed by 15,000 ft. into the substratum. A 
third factor is thus brought into operation, namelv a 
deficiency of mass underlying the plains. It is true 
it may be claimed that the deficiency is considered 
as part of the isostatic compensation of the visible 
Himalayan mass,- and that Fisher’s system does not 
introduce a third entity, but merely implies an irregu- 
lar distribution of compensating masses. The whole 
deficiency equivalent to the surface excess, instead of 
lying directly below the latter, is, in part, displaced 
horizontally to below the plains. But the elimination 
of part of the deficiency below the visible range has 
the effect of altering the variation between deflections 
at the foot of the slope and at the south edge of the 
plain by only 2”, whereas the differential effect of this 



8 , 1913 ] - NATURE \ 

deficiency of mass,; when transferred to the subcrust Burrard. The reviewer may point out that the 
under the plains, is 8*^, The significant fact is not liniited amount of space at his disposal compelled the 
so much the reduction of deficiency below the moun- omission of reference to many pointy of which he was 
tain range as the location of a deficiency under the well aware, and had fully considered, but in view of 
plains between the foot of the slope and the southern the publication of these letters He may be permitted 
station of observation. In Fisher's hypothesis this is to amplify the argument of the paragraph in the 
the important future which brings about a more review which has called them forth, 
rapid variation of deflections than follows from the Mr. Fisher’s investigation assumes an isostasy by 
assumption of simple compensation. flotation, and, what is an almost inevitable conse- 

The results of the calculation upop the second quence, that the flotation is not confined to the area 
hypothesis give 20^ as the variation of deflection be- of the range, but that, as an iceberg has generally 
tween Dehra Dun and Kaliana, with an average an under- water extension helping to support the 
deflection of 12'*', against the observed 30" and i6'. visible mass, so the lighter “crust” under the plains 
The calculated variation and average deflection for is borne down into the denser “substratum ” or *^sub- 
the interval between the foot of the hills and the crust “ by the weight of the mountain range. This 
^southern edge of the plains are, respectively, 2^^ and interpretation is in accord with the evidence of the 
' 10^, the observed values being 43^^ and 16^. The pendulum, which shows that the defect of gravity’ 
differences between Fisher’s quantities, based on the under the mountains is continued under the 


second hypothesis, and those observed, approach, on 
an average, 35 per cent, of the observed values. 

Both hypotheses, that of simple and that of general 
compensation, fail to give results in accord with 
observation, when Fisher’s numerical values are used. 
In his second hypothesis his assumption of a three- 
mile depression of the crust is inadequate. As pointed 
out by Col. Burrard in his paper, to explain Hima- 
layan deflections by' a hidden synclinal, we ,must 
assume the latter to be seventy to eighty miles wide 
and six miles deep under Siliguri, seven miles south 
of the foot of the slope, and two miles deep under 
Jaljaiguri, thirteen miles south of Siliguri, the rock 
composing the synclinal basin to have a density of 
27, and the sediment filling the synclinal to have a 
density of As Col. Burrard says, it is doubtful 
whether the density of sediment, when under a pres- 
sure of a vertical column six miles high, would re- 
main as small as 1*9; any increase in its value will 
require the depth of the supposed synclinal to be 
increased. 

In connection with Fisher’s investigation, there is 
an interesting point. Putting aside his computed 
figures, we see that both he and Burrard agree in 
considering that the observed facts cannot be ex- 
plained by only the visible Himalayan mass and its 
vertically underlying root. Both investigators are 
forced to conclude the existence of a third factor, a 
source of negative attraction under the plains at the 
foot of the hills. Fisher prefers to adopt the idea 
of deficiency extending under a relatively wide belt of 
the crust due to the depression of the latter into the 
liquid substratum, the outer surface of this depressed 
tract being brought up to sea-level by the deposition 
of the Siwalik beds and alluvium. This hypothesis 
leads to the assumption of very doubtful values of 
some of the unknown quantities, as has been shown 
abbve. Burrard ’s hypothesis differs from Fisher’s in 
that he would localise the deficiency in a rift in the 
crust subsequently filled in by deposits. 

H. M. CowiE. 

Dehra Dun, U.P., India, April 3. 

Surely Col. Burrard and Major Cowie have mis- 
read the review; it did not dismiss Col. Burrard ’s 
speculations, but pointed out that he had himself 
iismissed, with what appeared to be inadequate 
examination, an hypothesis which seemed fully 
capable of explaining -the facts. The sentence 
which has elicited their letters was intended 
to refer solely to the . memoir under review, 
and had r no ^plication to other publications 
by the same author. The memoir did not, in fact, 
contain any detailed investigation of an hypothesis 
which, if tested numerically and in its completeness, 
appears to be at least as capable of affording an 
ixplanation of the facts as that propounded by Co!. 
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plain, and only gradually decreases with in- 
creasing distance from the range; it is also in 
accord with conclusions drawn by the Geological Sur- 
vey long before the observations of variations in the 
force of gravity and of deflection of the plumb-line in 
the neighbourhood of the foot of the hills were pub- 
lished, and the constants used by Mr. Fisher, so far 
as they are special to the Himalayas, were taken from 
these reports. 

According to the hypothesis, a station near the 
edge of the hills, such as Kurseong, would be affected 

S by the positive attraction of the visible masses; 

the negative attraction of the “root” or down- 
ward thickening of the “crust” into the “sub- 
stratum”; (3) by the negative attraction of the sub- 
merged portion of the “crust” under the plains, re- 
placing denser, “substratum ” ; and (4) — though Mr. 
Fisher did not separately consider this — by the nega- 
tive attraction of the alluvial deposit of the plain, the 
mean density of which is less than that of average 
rock. Of these (i) is the same whatever hypothesis 
of isostasy is adopted; (2), it appears from Mr. Hay- 
ford’s investigation of the effect of an isostasy pro- 
duced by compensation limited to a ten-mile stratum, 
between twenty-five and thirty-five miles depth from 
the surface, would somewhat increase the deflection 
at a station situated on the edge of the hills (e.g. 
Kurseong), and make but little alteration at a station 
twenty or thirty miles out in the plain (e,g, Jalpai- 
guri); (3) and (4) would both produce their maximum 
effect at a station situated like Kurseong, and have 
comparatively little influence at one situated like Jal- 
paiguri. Here we have three separate corrections, 
all working in the same direction, and all attaining 
their maximum at the same station, and it is not 
inconceivable that together they might afford an ex- 
planation of the peculiarities noticed by Col. Burrard. 

It is obviously useless, at the present stage of our 
knowledge, to enter into detailed calculations of an 
imaginary range, but some approximate calculations 
made by the reviewer indicate that the increase 
in the difference of deflection as between Kurseong. 
and Jalpaiguri due to (2) would be of the order of 4^, 
to (3) of the order of S'’, and to (4) of not less than 
q', or a total increase in the calculated difference of 
deflections amounting to more than 21^, as com- 
pared with Col. Burrard ’s unexplained anomaly of 
30'’. These figures have no value, except as indicat- 
ing that there is another hypothesis, besides that of 
the “rift,” which would account for a change in the 
amount of deflection near the foot of the range, of the 
same character and order of magnitude as that actually 
observed. 

It must be added that this explanation can only 
be taken as applying to the Himalayas ; the conditions 
in the Vindhya are entirely different and require to 
be considered apart. The Reviewer. 



PIANOFORTE TOUCH. 

\ X rHEN the editor of Popular Mechanics 
VV submitted a list of modern inventions to 
a referendum to select the ** seven principal 
wonders of the modern world,” the piano-player 
and player-piano were conspicuous by their absence 
from the long collection, although they possess 
quite as many features of scientific interest as 
many of the inventions actually submitted. 
These mechanisms have, moreover, failed, for 
some not very obvious reason, to form the subject 
of discussion in scientific and technical journals 
where frequent mention is made of such pro- 
prietary inventions as motor cars, gramophones, 
kinematographs and the like. Yet a number of 
subjects for scientific discussion may be 
suggested in connection with piano-players. 
The psychologist, for example, will notice that 
after a very little experience the performer does 
not consciously move his regulator to play faster 
or slower; but he unconsciously plays the notes 
at the exact instants that he thinks of them quite 
as much as if he were striking the keys with his 
fingers. 

The attempt to compare pneumatic playing 
with finger playing in the matter of “touch ” lands 
us in a very difficult problem of dynamical 
acoustics which has not received so much atten- 
tion as it deserves from physicists. We are told 
that the piano-player cannot reproduce the clear 
singing pianissimo of the finger pianist, that there 
is a certain element wanting which only the human 
fingers can supply. What is this dement? A 
piano-player can be played as softly or as loud 
as is desired, it allows full use of the pedals, and 
a slight jerk of the time lever enables the performer 
to “linger on a note ” as well as an ordinary 
pianist. But still, we arfe told, the “touch” is 
not the same, and if a few notes are played from 
the music roll and then played with fingers, a 
certain difference in the quality of the tone often 
appears noticeable. 

Now the quality of a note, apart from its actual 
loudness, depends on the relative intensity of the 
fundamental tone and its several harmonics, and 
we are thus led to inquire into the question how 
far the harmonics of a pianoforte note are capable 
of being intensified or reduced independently of 
the fundamental tone. 

It is obvious that great differences in quality 
are produced by the use of the loud pedal, and 
the old-fashioned soft pedal which shifted the 
hammer off one of the strings and caused a softer 
part of the hammer to strike the others had an 
equal effect; moreover, the singing qualities and 
delicate harmonics are quite destroyed by shutting 
up a piano and covering it with ornaments. But 
even when other conditions are kept constant, 
differences are noticeable according to whether 
the same note is struck with a sharp blow or a 
heavy pressure, and we are thus led to the im- 
portant question : Are the intensities of the funda- 
mental tone and its harn^ohics functidns of one 
vartahle only, or are they functions of two or 
more variables?* 
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Now upon this point I find that a great ^disj- 
^reementof opinion exists. Many pipo-m^er^ 
in this country hold to the single-vanable bypo-^ 
thesis on the ground that when the hammer is 
striking the strings it is disconnected from the 
keys; if this were not the case the note would 
be “blocked.” On this hypothesis the striking 
velocity of the hammer constitutes the single 
independent yariable. The single-variable theory 
is not inconsistent with the possibility that the 
character of a note may vary according to its 
loudness; this only requires that the intensities 
of the various components shall be different func- 
tions of the same variable instead of being, 
multiples of the same function. 

Other people will tell us that if it were possible 
to produce differences in the quality of a piano- 
forte note, they would be too small to be 
appreciable. 

In Germany, on the yther hand, I am mformed 
that great importance is attached by teachers of 
the pianoforte to differences in the manner of 
applying pressure to the keys. During the small 
interval of time that the key is being depressed, 
this pressure is an arbitrary function of the time, 
or, if preferred, of the displacement, the form of 
the function depending on the action of the fingers 
and in particular on their elasticity, and the 
German method distinctly assumes the existence 
of a relationship between the form of this function 
and the quality of the note sounded. 

Neither Helmholtz’s nor Kaufmann’s theories 
afford an explanation of the “two-variable” hypo- 
thesis. I believe other papers have been published 
dealing with this question, both experimentally 
and theoretically, and I hope the present article 
will be the means of eliciting information on the 
subject. It is evident that such investigations 
have not become widely known among physicists. 
From the point of view of applied mathematics, 
the difficulty of the problem consists in finding 
fundamental assumptions which lead to the desired 
conclusions, and are at the same time con- 
sistent with the structural conditions as they exist 
in the pianoforte. Two possible explanations 
suggest themselves ; — 

1. Although the hammer is at a slight distance 
from the wires in its position of equilibrium, it 
may still be acted on by some impressed force 
while touching the string, owing to the elasticity 
of the connections. 

2. The stem of the hammer is flexible and 

capable of independent vibration, so that the cir- 
cumstances of the ' impact may depend on the 
bending set up in projecting the hammer. ♦ 

I am now investigating the equations of motion 
based on these two alternative assumptions, but 
the problem is a very difficult one, and it seems 
desirable to obtain further experimental evidence 
before any final conclusions can bq reached. 

For some time past I have obtained results with 
a piano-player which exhibit cotlspiGMOus dis- 
crepancies from what one Vrould - expect tin 
single-variable theory, and a good deal of care 
has been exercised in ascertaining that these effects 
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are not due to i^ere ; My experiments 

have been so far directed towards the question 
as to how far differences; of dynamical touch can 
be made to produce effects that can be noticed by 
an ear not specially trained to observe them. The 


of chords is not necessarily inddnsistent ’ with the 
single-variable theory, sincq the hatniners are of 
different mass in different parts of t^^ 
therefore undergo different adCetet^tions the 
same variable force is applied to them. This 
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apparatus used in these experiments consists of a dynamical differentiation is more satisfactory than 
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horizontal lever fixed in front of a piano-player 
of the usual standard type; the short arm of this 
lever is connected by a wire passing over pulleys, 
or by some other connection, with the small 
auxiliary bellows of the player, and acts directly 
on it, the usual spring being removed. The lever 
carries a sliding weight by which the collapsing 
tension of the bellows can be regulated. When 
the bellows collapses it closes a kind of throttle 
valve in the mechanism, thus cutting the air off 



Fig. I,.— Apparatus (provisionally protected) for controlling the touch of a-piano-player. 


and producing an action similar to that effected 


the popular mechanical arrangeimcrtt for controlling 
the two halves of the 'keyboard, as it involves no 
hard afid fast dividing line. " / 

In a passage involving chords it? impossible 
to separate the effects due to difPefences between 
the notes of a chord from, any possible differences 
between the harmonics of the ndtes, and there- 
fore it is necessary to choose a solo passage in 
order to effect a decisive test. I have shown such 
tests to a good many people; a few notice either 
no differences or only very slight 
differences. On the other hand, 
it is very surprising to find how 
many people notice conspicuous 
differences, and those who are 
most successful in detecting them 
are often people with no ear for 
music and no previous musical 
training. In most cases I ask 
them to describe what they ob- 
serve without previously pre- 
paring them. It is thus evident 
that dynamical effects depend- 
ent on these differences of touch, 
so far from being negligible, 
must have a marked influence on 
the impressions formed by a large 
proportion of both the musical 
and unmusical people who attend 
a first-class pianoforte recital. 

Something more than merely 
sliding a weight is necessary to 
approximate to the rendering of a 
good pianist, who can vary his 
action on the keys from one note 
to the other. To effect the same 
result the lever must be controlled 
by hand as well, being pressed 
or jerked from above or below 
practically in an unlimited variety 
of ways. An almost infinitesimal 
touch of the finger will often 
cause a particular note to ring 
out brilliantly. In the commercial 
player the performer has to depend mainly for these 


by a short sharp impulse applied to the pianoforte j effects on his feet. Now not only are feet much 

W ; • J.1 1 t t 1 ’r* .1 f ■ .1 ^ r* 1 A 


keys. By increasing the load, by shifting the 
weight towards the end FF, a heavier sustained 
pressure is produced. ! 

When the same passage is played first with the j 
weight at PP and then with it at FF, a noticeable ; 
difference is .observed. The loudness can be made 
sibout the same in both cases by suitably altering | 
the^ pressure, on the pedals, but in the former 
position the result is a brHliant metallic ” effect 
n which the treble notes stand out conspicuously, I 
while in the latter position soft, mellow tones are j 
Droduced in which the bass notes predominate. 

. The differentiation between bass and treble parts 
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less sensitive than fingers, but the effects are 
so modified by the elasticity of the various springs 
that these latter have a predominating influence 
in governing the touch, and a considerable effort 
on the part of the performer often produces only 
a slight difference in the result. 

A remarkable instance of how a trifling cause 
may greatly modify pianoforte tones was shown, 
in a recent demonstration at the Physical Society 
when the effects were observed to be rather loud, 
and harsh. In this case a copper wire was used 
for the connection between the lever and bellows 
instead of one of steel. On trying the copper con- 



nection at home the effects were identical with 
those shown at the Imperial College, 

In this country little attention is paid to piano- 
forte touch, owing, probably, to the use of boxed- 
up pianos covered with jangling ornaments, when 
sufficient volume of sound has to be obtained 
by violently hammering the keys and bobbing 
down the pedals through harmonics and discords. 
-Moreover, the avera^ pianoforte 
mucib te do wiA^ learning execution to teoublc 
about ^ touch;” and v^^ry few professionals produce 
variations/ in the quality of their notes at all 
approaching the possible maximum. It is not 
surprising, therefore, to find widespread belief in 
the single-variable theory. At the same time, I 
do not consider it possible to overlook the numer- 
ous results of independent observation which are 
inconsistent with that theory. 

It is much to be hoped that the increasing 
popularity of the player-piano will lead to in- 
creased interest in the more scientific aspects of 
piano-playing. 

The explanation of the acoustical effects pro- 
duced by the modern pianoforte is probably a 
dynamical problem of considerable complexity, de- 
pending on a number of causes, many of which 
have hitherto been neglected. It is important 
that not only should attention be directed to any 
investigations bearing on the matter which have 
commonly been overlooked, but that further ex- 
periments should be carried on with the object 
of better localising the apparent discrepancy 
which exists between theory and observation. 

G. H. Bryan. 


AGRICULTURAL EDUCATION, 

F or many years past technical education of a 
more or less efficient kind has been provided 
for the majority of our leading industries, but for 
some reason or other our greatest industry of all, 
and that on which indirectly all the others depend, 
has been left with scarcely any provision at all. It 
may be that this is due to the fact that agriculture 
is the nurseling of one Government Department 
and education of another, and that under our rigid • 
red-tape-bound system, agriculture has no dealings 
with education. It gives peculiar pleasure, there- 
fore, to note that this system shows signs of 
amendment, and one of the firstfruits of reform 
is seen in a memorandum recently issued by the 
Board of Agriculture and Fisheries to local au- 
thorities in England and Wales offering grants 
from the newly-established development fund 
towards the furtherance of technical instruction in 
agriculture and horticulture. 

-The grants promised are intended to aid (i) in 
the establishment of advisory councils to be set 
up in each county or group of counties for the 
purpose of reviewing, governing, and co-ordinat- 
ing or initiating schemes for providing higher 
agricultural education and educational experiments 
in connection therewith; (2) in. the provision and 
maintenance of buildings and lands for farm 
schools and farm institutes, at which young 
agriculturists and others whose daily business is 
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connected with the land may obtain scientific and 
practical instruction in the technicalities of Iheir 
art. At each of these schools and institutes it is 
intended that a highly efficient staff shall be main- 
tained to give short courses of instruction in 
summer and winter suited to the requirements of 
the district, also to conduct experimental and re- 
search work, and to which agriculturists can apply 
for advice in , cases of difficulty. The grants for 
farm schools ilhd institutes may be partly annual 
where new or additionsil work is being undertaken. 

Somewhat stringent conditions are laid down 
for the administration of the grants to prevent 
their being applied to the relief of the ratepayers 
in those districts where such work has already, 
been begun, but that these districts may hot be 
discouraged, the proportion of the grant to the 
actual expenditure may vary from 50 to 75 per 
cent., having regard to the financial burden 
hitherto undertaken by each local authority in this 
direction. 

A covering letter directs attention to the lead- 
ing provisions of the memorandum, and gives, 
amongst other things, the Board's ideas with 
regard to the appointment and duties of a respons- 
ible official or organiser in each county or divi- 
sion. The success or otherwise of the scheme 
will depend very largely upon whether the right 
man is or is not found for this important post, 
and as suitable men cannot at the present time 
l>c very plentiful, the authorities will be well 
advised not to insist too rigidly on the paper 
qualifications of the candidates, but to judge each 
pu his merits, past performances, and experience 
iS' agricultural education and organisation. 

The scheme outlined contains the germ of an 
excellent system, but its success or failure will 
depend largely upon the skill and tact with which 
it is developed. When the curricula and atmo- 
sphere of our rural elementary and secondary 
schools have been reformed so ns to complete the 
scheme, and the inherent prejudices of the farm- 
ing community have been overcome, we may hope 
for a good return for the money spent, but we 
must not look for abundance of fruit before the 
tree has had time to take root and expand its 
branches. Progress will doubtless be slow, and 
much patience, skill, and trouble will have to be 
expended before a crop may be looked for. 

William Aldridge. 

NOTES, 

At the meeting of the Linnean Society on May i 
Prof. Hermann von Vdchtirig was elected a foreign 
member, and the president announced that it had 
been decided to award the Linnean medal to Prof. 
Adolf Engjer. 

The council of the Manchester Literary and Philo- 
sophical Society has nominated Sir Thomas H. Hol- 
land, K.C.I.E., F.R.S.,'Vto represent the Society at 
the twelfth International Congress of Geology, to be 
held in Toronto in August next, 

A MESSAGE from the Wellington correspondent of 
The Times on May i says’: — Miss Procter’s mission 
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to New Zealand to urge the establishment of a solar 
physics observatory has been successful. Mr. Caw- 
thron, a citizen of Nelspn, has offered to give the 
10,000/. to 12,000/. which is estimated to be the sum 
required. 

The annual autumn meeting of the Institute of 
Metals will this year, under the presidency of Prof. 
A. K. Huntington, be held on the Continent, for the 
, first fime since the institute's formation in 190S. It 
will take place in connection with the Ghent Inter- 
national Exhibition, the^ dates ^ being ugust 
2^30,. Among many important papers to be com- 
^^^^nicated .will be the report of the corrosion com- 

■’At a meeting of the Mansion House Committee of 
the Captain *Scott Fund on Monday, May 5, the Lord 
Mayor announced that the combined funds, including 
that of The Daily Telegraph, amounted to 56,129/., of 
which 12,493/. had been assigned for supplementing 
the Government provision for the relatives, 1848/. 
towards discharging the liabilities incurred by the 
expedition and the publication of the scientific results, 
and 6112/. for a memorial, leaving the allocation of 
the balance, 35,675/., to the discretion of the com- 
mittee. A committee was appointed to consider and 
report upon the form the memorial should take. 

As announced already, a joint meeting of the In- 
.stitution of Electrical Engineers with the Soci6t4 
Internationale des Electriciens will be held in Paris 
on May 21-24. The following papers will be dis- 
cussed at the meeting High-tension continuous- 
current traction, M. Gratzmuller ; single-phase 
traction, M. Latour; the electrification schemes of the 
. Chemin de Fer du Midi, M. JulHan; the electrificcition 
of the Paris suburban lines of the State Railway, 
A. N. Mazen; railway electrification problems in the 
United States, H. Parodi; petrol-electric motor trains, 

J. B. Damoiseau ; long-distance transmission of elec- 
tric energy (continuous current), J. S. IlighfickI; long- 
distance transmission of electric energy (three-phase 
current), M. Leblanc; automatic telephony: applica- 
tion of mechanical devices to the assistance of manual 
operating in telephone exchanges, W. Slingo. 

The Historical Medical Museum, organised by Mr. 
Henry S. Wellcome', which is to be opened in London 
:o wards the end of June next, will include some 
objects of particular interest. An important exhibit 
n the science section will be a large collection of 
he original apparatus used by Galvani in making his 
irst experiments in galvanism in the eighteenth 
entury. Other exhibits will be a collection of votive 
|ferings for health, ancient microscopes, and optical 
ptruments, amulets and charms connected with 
English folk medicine, early medical medals and 
oins from the Graeco-Roman period, and early manu- 
cripts and medical books. . 

Archaeologists will welcome the announcement 
bat the famous prehistoric camp, known as Maiden 
Jastle— Maidun meaning “ Hill of Strength ’’—near 
)brchester, has been, at the suggestion of the King, 
urchased by the Duchy of Cornwall, and will now 
e carefully preserved. The* camp dates from Celtic 
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j times, and formed a shelter for cattle during tribal 
I raids rather than a military fortress. Water was 
I supplied from a Neolithic dew-pond on the summit 
i of the plateau, and the palisading kept at bay wolves 
j and other enemies, while the cattle were left in 
charge of a few women and children. The cunningly 
arranged entrances to the camp supply a remarkable 
example of primitive methods of def^cuce. 

At the annual general meeting, of ijli^.j^arine i^^ 
logical Association of the 
the rooms of the Royal Society on 
lowing officers and members of counalt^^e 'felect^ 
for the year: — President, Sir Ray tAnU^ier; Chair 
man of Council, Dr. A. E. Shipley; Horn treasurer, 
Major J. A. Travers; Members of Council, E. T. 
Browne, L. W. Byrne, Dr. W. T. Caiman, Prof. 
H. J. Fleure, Prof. F. W. Gamble, Sir Eustace 
Gurney, Commander Campbell Hepworth, Prof. J. P. 
Hill, E. W. L. Holt, Prof. E. W. MacBride, H. G. 
Maurice, Dr. E. Schuster, G. W. Smith, Prof. D’Arcy 
W. Thompson; Hon» Secretary, Dr. E. J. Alien. The 
following governors are also members of council : — 
G. P. Bidder, the Earl of Portsmouth, Sir Richard 
Martin, the Hon. N. C. Rothschild, Prof. G. C. 
Bourne, Dr. A. E. Shipley, Prof. W. A. Herdman. 

At the annual general meeting of the Institution 
of Civil Engineers, held on Tuesday, April 29, the 
result of the ballot for the election of officers was 
declared as follows: — President, A. G. Lyster; Vice-- 
Presidents, B. H. Blyth, J. Strain, G. R. Jebb, A. 
Ross; other Members of Council, J. A. F. Aspinall, 
J. A. Brodio, W. B. Bryan, Col. R. E. B. Crompton, 
C.B., J. M. Dobson, Sir H. F. Donaldson, K.C.B., 
E. B. Ellington, W. H. Ellis, W. Ferguson, Sir 
Maurice Fitzmaurice, C.M.G., Sir J. P. Griffith, Dr. 
C. A. Harrison, W. Hunter, H. E. Jones^^Sir Thomas 
Matthews, Dr. W. H. Maw, C. L. Morgan, B. Mott, 
A. M. Tippett, Sir Philip Watts, K.C.R., W. B. 
Worthington, Dr. Dugald Clerk, F.R.S., R. S. 
Highet, Dr. E. Hopkinson, F. Palmer, and H. N. 
Ruttan. 

The annual meeting of the Iron and Steel Institute 
was held on May 1-2, when the Bessemer gold medal 
for 1913, was presented to Mr. Adolphe Greiner by the 
I president, Mr. Arthur Cooper. In making the pre- 
sentation, the president said Mr. Greiner was in 1864 
appointed chemical engineer, and in 1887 general 
director of the steel works of Messrs. John Cockerill, 
Seraing, Belgium. He was responsible for the intro- 
duction into Belgian iron and steel practice of the 
basic processes, and has been to the front in the 
utilisation of blast furnace and coke oven gas. The 
Andrew Carnegie gold’ medal for 1912 was presented 
to Dr. J. Newton Friend. The annual dinner was 
held on the evening of May i. Mr. R. Elliot-Cobper, 
president of the Institution of Civif Engineers, spoke 
of the importance of the work of standardisdEtion of 
inaterials, in which the institute has been engaged. 
Sir Alexander Henderson in the course of a speech 
remarked that -science has done more for the iron and 
steel industry than for any other. The president of 
the institute said , the growth of the iron and steel 
industry is seen in the fact that during the life of 



the institute the production of steel has grown from 
600^000 to 60,000,000 tons per annum. 

It would appear from the recent annual report of 
the Decimal Association that the General Medical 
Council has announced that all measures and weights 
in the new British Pharmacopoeia, including those 
referring to dosage, will be in the metric system, and 
that in order to facilitate the use of the work by 
medical men, the equivalents for dosage will also be 
given in the Imperial system. Further progress is 
alsd reported in connection with the adoption of the 
metric carat of 200 milligrams as an international 
unit for the sale of diamonds and precious stones. 
Owing, no 'lioubt, to the steady advance made by 
this unit on the Continent, the views of the trade in 
this country with respect to it appear to have under- 
gone considerable change recently, and to be now 
generally in favour of the legalisation of the metric 
carat. It is confidently expected that steps will be 
taken very shortly by the Government to issue an 
Order in Council legalising the metric carat, as well I 
as a series of multiples and submultiples of that unit. 
The effect of this legislation wdll be to render the 
present arbitrary and unrecognised carat illegal and 
to bring the weights and balances used by merchants ' 
and dealers for the sale of precious stones by weight 
under the purview of the local inspectors of weights 
and measures. A law has recently been passed in 
Belgium making the use of the metric carat obliga- 
tory in that country, and it is anticipated that a 
similar step w’ill be taken at an early date in the 
United States, and possibly also in Russia. 

We understand that the Easter vacation season, 
just concluded, at the Port Erin Biological Station, 
has probably, taken all round, been the most success- 
ful one yet'^held. The number of senior students 
and of post-graduate researchers at work in the insti- 
tution during March and April was above sixty. 
Amphidinitim operculatum, the minute brown dino- 
flagellate which was found for the first time in Britain 
at Port Erin a couple of years ago, and has kept 
on occurring since from time to time in vast quanti- 
ties, was present in abundance during the greater part 
of April, and was the subject of some interesting 
experiments and observations. The marine plankton 
was abundant during the greater part of the vacation, 
and the catches showed, early in April, the spring 
diatoms making their appearance in great numbers — 
at first round the coast on both east and west sides 
of the island; and not appearing out at sea (e.g. at 
the five-mile station) until a week or so later. Un- 
usually large quantities of floating fish eg^s seemed 
to be present in the tow-nets out at sea (the species 
have not yet been identified, nor the exact numbers 
in the hauls estimated), and the results in the fish 
hatchery attached ^o the biological station have been 
excepti^ally favourable. The hatching work is still 
in progress, spawning is not quite finished, so final 
figures cannot yet be given, but it looks as if this year 
might be a record one in fish-hatching. By April 24 
more than eight and a half millions of plaice eggs 
had passed into the hatching boxes, and above seven 
millions of hatched fry had been distributed out at sea. 
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At a meeting of the Society of E|gineers (Incor- 
porated), held on Monday, May 5, a paper on tidal 
waters as a source of power was read by Mr. C. A. 
Battiscombe, the object of the paper being to direct 
attention, generally to the commercial possibilities of 
hydro-electric installations in the British Isles, more 
particularly with regard to the use of the tides. After 
some introductory remarks in reference to tidal in- 
tervals and the range of neap tides, the author pointed 
|. out that in this connection the head of water avail- 
able for actuating turbines cannot exceed one-third 
of the range of minimum tides. An outline was 
given of the arrangements proposed for the constant 
maintenance of a working head, by means of a cham-^> 
ber for the turbines, connected by valves to the tidal 
way and to three reservoirs in which the tidal ^ater 
may be impounded. It was claimed that the utilisa- 
tion of the tides for power purposes presents few 
engineering difficulties so far as principles are con- 
cerned, but that the real difficulty lies in the question 
of cost, and therefore in the choice of the site and in 
the design of the structural details. The author con- 
cluded by insisting on the importance of regarding 
the supply of fuel as a matter that concerns the whole 
nation : that the demand for combustible fuel is con- 
tinually increasing, and that coal being practically the 
only fuel found in England, it would be mere folly 
to neglect any other available source of energy whereby 
the present rate of consumption of coal may be sensibly 
reduced. It was submitted that not only can the tides 
be utilised as a constant source of power, but that, 
taken in conjunction with the power that could be 
derived from fresh-water rivers, their utilisation would 
be a great gain to the commercial and industrial 
interests of the United Kingdom. 

The majority of the papers read before the first 
International Eugenics Congress, held in London in 
July, 1912, were published at the beginning of the 
congress in a volume entitled “ Problems in Eugenics.*' 
Some, however, were received too late to be included 
therein, and these, together with a report of the dis- 
cussions which took place at the congress and the 
speeches which were delivered at the inaugural ban- 
quet, have now been published in a supplementary 
volume (“ Problems in Eugenics,*’ vol. ii. ; London : 
The Eugenics Education Society, 1913, pp. 196). In 
the -preface Major Leonard Darwin directs attention 
to the fact that an international eugenics committee 
has been established on a permanent basis as a result < 
of the congress. The primary object of this com- 
mittee, which will meet in Paris next August, is to 
settle questions connected with the future assembly 
of eugenics congres^s, but it is hoped that it may 
also fulfil the useful function of a clearing-house 
information on eugenic matters. 

Those who are prepared to accept the view that 
many, or all, megalithic monuments were designed 
for the purpose of astronomical observations will be 
interested in an elaborate paper by Dr. Marcel 
Baudouin, entitled “Le si^ge d’observation de Cher- 
giroux k rile d’Yeu (Vendee),** published in vol. iii., 
sixth series, parts 5 and 6, of the Bulletins et 
MSmoires de la Sociiti d* Anthropologie de Paris for 



May 8, 1913 ] ^ NATURE' 251 


19x2. The les^fned author has discussed the question 
with much care and learning, and though some may 
still hesitate to accept his cpnclusions, his communica- 
tion deserves the attention of all who are interested 
in the astronomical aspect of megalithic monuments. 

The attention of students of African ethnology may 
be invited to an important paper, “Notes on the 
Geographical Distribution of the Hottentot and Bantu 
in South Africa,** by Mr. W. H. Tooke, published in 
part V., vol. iil, of Records of the Albany Museum 
of Grahamstown. The cradle of the Hottentot race 
he believes to have been the region now occupied by 
the Hamitic tribes — Berbers, Gallas, Somali, and 
^]^Iasai. But there are mixed races containing negro, 
Semitic, and Caucasian elements, and the problem 
remains whether any of these tribes are derived from 
a prototype of which the Hottentot is evidently, from 
close conformity to persistence of type, the present 
representative. He groups the Bantu into four divi- 
sions — inland, including the Makalanga and the Bech- 
wana; coastal, the Baronga or Tekeza, and the Zulu- 
Xosa or Zulu-Kafiir. The movements of these groups 
are intricate and obscure, but the information^ col- 
lected by Mr. Tooke will help towards a scientific 
solution of these tangled problems. The importance 
of the study of stone implements in the same region 
was urged .in his lecture, delivered on February 29, 
before the African Society by Prof. Henry Balfour, on 
the earliest inhabitants of^. South Africa. 

To the April number of The Geological Magazine I 
Mr. R. B. Newton contributes a note on the fossils in 
the Pennant collection, recently presented to the 
British Museum (Natural History) by Lord and Lady 
Denbigh. These include about a thousand specimens, 
some of which were described and figured by Pen- 
nant himself. A selection has been placed on exhibi- 
tion in the geological department. 

The extent to which the native fauna is disappear- 
ing in Victorian may be inferred from the following 
paragraph relating to the Darby district in the March 
number of The Victorian Naturalist : — “Only a few 
years ago the koalas, or native bears, were numerous, 
and could be seen here at any time. Wallabies, 
dingoes, and the introduced hog-deer were also com- 
mon, but are now replaced by the fox.*’ 

In the Bulletin of the American Museum of Natural 
History, vol. xxxii., art. 2, Mr. R. J. Coles records 
a method of obtaining embryos of large rays. Having 
observed that female rays appeared to have expelled 
their einbryos in their struggles when taken in nets, 
the author resorted to the plan of jumping into the 
(Plater as a seine, containing a ray was drawn into the 
shallows, stabbing the fish with a knife in the back 
of the head, and then holding on to the knife-handle 
with one hand, .and plugging the vent with the other. 
The fish was then dragged ashore, when the young 
would be ejected on the sand. The author then 
describes, with illustrations^ the embryos of several 
species, and also adduces evidence to show that there 
is a regular northward summer migration of certain 
tropical species of I'ays along the Atlantic coast of 
North America. 
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i,N an article on the late Prof, Alpheus Hyatt and. 
his principles of research, published in the April num- 
ber of The American Naturalist, Dr. R. T, Jackson 
emphasises the importance of these researches in: 
respect to the phylogeny apd mutual relationships of 
invertebrates. Stages in development, more especially 
post-embryonic, were a favourite subjgjt with Hyatt, 

I who inculcated the law that the^j|^«^jgment of the 
I individual is an epitome of that of its grdup. He also 
' insisted on the in1|)ortance of a recognition of 
parallelism in development, .and originated the theory 
I of acceleration of development, as well as directing 
attention to senile degenerate developmeiit: In con- 
clusion, the biographer expresses the belief that in 
I the future “ Hyatt will be looked on as the master- 
mind who pointed out the methods by which to ascer- 
j tain the true phylogenetic relations of invertebrate 
organic forms.’’ 

The first part of vol. cv. of the Zeitsekrift 
fiir wissenschaftliche Zoologie contains three papers 
of considerable interest to embryologists. The first, 
by Theodor Baumeister, deals with some early stages 
in the development of the hedgehog. As this animal 
is sometimes regarded as the oldest living mammal 
it has already received a large amount of attention 
at the hands of embryologists, but the present mlmoir 
serves to fill an important gap in our knowledge. 
The second, by Eva Kruger, treats of the reproduc- 
tion and gametogenesis of the nematode Rhabditis 
aberrans, n. sp., while the development of a more 
familiar nematode, the well-known fresh-water form, 
Gordius aquaticus, claims the attention of N. Th. 
Meyer. The segmentation of the egg in the species 
last-named has been worked out in detail, and the 
figures are sufficiently convincing. The process of 
gastrulation, however, appears to take place in a 
very remarkable manner. The mesenchyme is stated 
to be formed by an early unipolar immigration, while 
the alimentary canal arises from two opposite in- 
vaginations which meet and fuse together to form 
a tube, the hinder of the two forming both midgut 
and proctodaeum. The proboscis arises as a second 
invagination of the anterior end. The author himself 
appears not quite to be convinced as to the correctness 
of his account of the formati^on of the alimentary 
canal. 

Among the most recent publications of the Depart- 
ment of Applied Statistics, University College, Lon- 
don, is an investigation into the mortality of the 
tuberculous after sanatorium and tuberculin treatment, 
by Mr. W. Palin Elderton and Mr. Sidney J. Perry. 
The data from which they worked consisted of records 
of 3000 cases from the Adirondack Cottage Sanitarium, 
provided by Dr. Lawrason Brown, of smaller numbers 
from Scottish sanatoria, provided by Dr. Rest and Dr. 
Guy, and of particulars of cases dating from 1845 to 
1870, from the case books of Dr. Austin Flint, which 
serve as a guide to the mortality of the consumptive 
in America in pre-sanatorium days. The most in- 
teresting of the conclusions arrived at is stated by the 
authors as follows : — ‘JJhere is no evidence in the 
mortality shown from the data before us to prove that 
tuberculin as compared with ordinary sanatorium 
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treatment appreciably lenf^thens the life of the con- 
sumptive. If the use of tuberculin had the very 
marked results claimed by some of its supporters we 
should have anticipated more definite evidence of its 
effect on mortality.” 

A KKCRNT memoir by Capl. R. T. Wells on dysenter)^ 
in Ila/uribaf^h Central Jail (Scientific Memoirs by 
Officers of the Medical and Sanitary Departments of 
the Government of India, No. 52) contains a number 
of important data bearin^^* on the question of the 
relation of amcvbm to the causation of dysentery. 
From this, as well as from other recent investigations, 
it is very clear that great care must be taken to 
distinguish clearly between harmless conlamination- 
ama^bjE and the pathogenic amcebae which are the 
true cause of the disease. Contamination-amoebae can 
be cultivated from faeces, tap- water, and other mate- 
rials by planting them on Musgrave’s medium; their 
cysts are air-borne, and readily gain access to kcces 
or specimens of pus, however carefully collected, or to 
any material planted on Musgrave’s medium contained 
in Petri dishes. The true dvsenteric amate differ 
in their microscopic characters from the contamination- 
amoebae, and they do not live more than a few hours 
after discharge from the body, whether transferred 
to Mfisgrave’s medium or not. The failure to distin- 
guish between these two types of amex^bae has led in 
many cases to very erroneous conclusions being 
drawn. | 

To Synwns's Meteorological Magazine for April 
Mr. R. C. Mossman contributes the second of his 
interesting papers upon Southern Hemisphere 
seasonal correlations, showing that in the month . 
of May a pronounced opposition exists between the j 
barometric pressure at Stykkisholm, Iceland, lat. 1 
65° N., and Laurie Island, South Orkneys, lat. 61° S. j 
The corrected mean pressure at these two places for 
the month in question, for the years 1902-11, was re- | 
spectively 29*91 and 29*32 in. An examination of the j 
barometric data at other places shows that in South 
America, south of about lat. 47°, the pressure de- 
partures are in harmony with those at South Orkneys 
and South Georgia; but data from intertropical and 
other regions,- e,g. the Azores, United States, &c., 
show indefinite results. The author therefrom con- 
Mudes “that the dominating factor influencing these I 
May pressure variations in the North and South Atlan- I 
tic is to be found in the nolar regions.” As to wdiy 
the striking differences obtain only in the month of ! 
May no explanation is offered. Some interesting ‘ 
notes are also made relating to the variations of 
wind circulation accompanying the differences of pres- | 
sure in the extreme South and far North Atlantic, j 

The February number of Less (The Forest) contains 
articles on the influence of forests on the soil, climate, I 
salubrity, &c., questions already much discussed, and j 
on the modifications caused by man in the distribution j 
of birds. Some birds frequent human habitations to 
build aests on house roofs, or to obtain food, especially 1 
in winter. Wading birds have been driven away by 
the draining of marshes, and tfie destruction of woods 
has deprived certain species of their natural nesting- 
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places, while the fields and meadows which have taken 
their place have attracted other species. Instances 
are given of the effect of these changes in Russia. 

I During the solar eclipse of April 17, 1912, deter- 
' minations of .magnetic declination were made by a 
number of observers in order to detect any direct 
action of the eclipse om the magnetic state of the 
earth. The general verdict was that the effect, if it 
existed at all, was very small. Dr. S. Kalinowski, 
of Warsaw’, however, directed attention in the Octo- 
ber, 1912, number of Terrestrial Magnetism to the 
decided difference in the declination curves obtained 
by him during the eclipse, and at the same hours on 
the preceding and following days. The normal in- • 
crease in the westerly declination was replaced by a 
I small decrease folknvcd by a rather rapid increase. 

I Dr. KaIinow\ski pointed out that the same effect W’as 
exhibited in a less marked degree in the curves ob- 
tained at Beuthen, but that the Potsdam curves did 
not show it. In a Icttei* to the editor of Terrestrial 
Magnetism, published in the March, 1913, number. 
Dr. S. van Dijk states that the curves obtained during 
the eclipse at De Bilt, Holland, show an effect of the 
same character as that found by Dr. Kalinowski. 

Mk.ssus. Williams and Norgate inform us that in 
the advertisement of some of the volumes in the 
Home University Library, announced in last week’s 
issue, “An Introduction to Mathematics” was, 
through an oversight, atftributed to the Hon. B. 
Russell in place of Mr. A. N. Whitehead, F.R.S. 
The volume is correctly advertised in the present issue. 

OUR ASTRONOMICAL COLUMN. 

The Spectra of Nova Geminokum. — In the pub- 
lications of the Allegheny Observatory of the Univer- 
sity of Pittsburg (vol. iii., No. 3) Mr. F. C. Jordan 
gives a description of eighteen spectrograms of Nova 
Geminorum (No. 2). The first of the series of photo- 
graphs was secured on March 16, wlien the bright 
lines were strongly developed on the plate, and the 
absorption lines a little less so, and the last on April 
14, w’hcn no absorption lines were detected at all. 
The author gives tables of the wave-lengths deter- 
mined, and a series of intensity curves. He mentions 
the curious fact that with regard to the H and K 
absorptioo lines the weighted means of the velocities 
deduced from them yield a curve which follows to 
some extent the light variations of the nova, the 
velocities being positive when the star is brighter and 
negative when it is fainter. Mr. Jordan suggests that 
it would be very desirable to examine the velocity 
determinations from plates secured at other observa- 
tories, and for this and other points of view he would 
place all the plates he secured at the disposal of any 
astronomer or institution that may decide to under-* 
take such a discussion. 

Another paper of importance in connection with 
this nova is that printed in the Monthly Notices of 
the R.A.S. (vol. Ixxiii., No. 5, p. 380). The authors. 
Prof. H. F. New’all and Mr. F. J. Stratton, describe 
a detailed studv they have made of the spectrum of the 
nova on March 15, and they come to the conclusion 
that the absorption lines are for the most part identical 
with the lines in a Cygni, and to a small percentage 
in y Cygni; or, in other words, the nova spectrum 
of that date w’as an enhanced-line spectrum. The 



NATURE 


253 


May 8 , 1913J 


authors refer to the previous work of Sir Norman 
Lockyer at South Kensington, who showed that in 
the case of Nova Persei its bright-iine , spectrum was 
composed for the most part of a Cygni, or enhanced 
lines. Thus the origins of most of the nova lines at 
• this stage of its history will now be considered as 
more definitely settled. The paper is accompanied by 
an excellent plate showing ihe nova spectrum and 
('omparison spectra. 

Radial Velocities of Stars with the Prismatic 
Camera. — Some time ago Prof. E. C. Pickering sug- 
gested a' means of determining the radial velocities 
of stars from prismatic camera photograjihs by insert- 
ing in the optical train a medium which produced 
a sharp absorption line in the stellar spectrum. Mr. 

W. Wood found out „ that the absorption line of 
^odymchloride at ^4273 A.U. in a weak solution was 
of prominent sharpness. Prof. Schwarzschild has now 
used this filter in connection with an objective prism, 
the instrument being a Zeiss triplet of 150 mm. 
aperture and 1494 mm. focal length, and a prism 
of the same aperture giving a dispersion from H7 to 
K of 10*3 mm. He placed the cell a few millimetres 
in front of the photographic plate, the former being 
about 8 mm. in . thickness, and containing a weak 
solution, the proportion being i to 6. In Astr. Nachr., 
No. 4646, he gives an account of the results ^ he 
secured, using the star a Coronas borealis, the 
spectrum of which is not very favourable for the 
research, af^ the lines are hazy, though the orbit is 
well known. At least four spectra near each other 
were taken on the plate, and photographs were 
secured on eighteen evenings. Prof. SchwarzsSchild 
describes in detail the methods of measurement and 
reduction, and states that the probable error of the 
mean of six spectra in an evening is ±57 km. /sec., 
and the probable error of a single spectrum ±13 
km. /sec. He points out that Mr. Jordan, with a 
photograph taken with a slit spectroscope, obtained 
probable errors of 4*2 to 5-5 km. /sec., according to 
the kind of plate used, and Mr. Cannon a value 
amounting to ±i5'4. The observations corroborate 
Jordan’s period of 17*36 days. 

Meteorite from Kansas. — A reprint from the Pro- 
ceedings of the U.S. National Museum (vol. xliv., 
p. 325) contains an account of a newly found meteorite 
from near Cullison, Pratt County, Kansas, by George 
P. Merrill, head curator of geology of the National 
Museum. The stone is described as having struck the 
earth in December, 1902, but it was not found until 
191T. Mr. Merrill was thus confronted with the 
doubt as to whether, the- stone was the one actually 
seen to fall, but he found that ^ thin section indicated 
the meteoritic nature of the stone at once. Besides 
showing special interest from the diversity of the 
;^thondritic forms which it carried, another feature 
Was a somewhat indistinct wavy banding visible only 
on a polished surface of a section. The paper, be- 
sides giving illustrations of the stone as found and 
polished surfaces, contains chemical and mechanical 
anaivses of the stone, and the following is the com- 
position of the stone in bulk, omitting percentages 
of substances less than unity : — 
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Royal Astronomical .Socifty of Canada.— The 
January-February number of the Journal of the Royal 
Astronomical Society of Canada (vol. vii., No. i) con- 
tains much interesting reading, and attention is 
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directed especially to two communications. The first 
is the address of the president of the society, Prof. 
L. B. Stewart, delivered at the annual meeting, and 
has for its title, “The Structure of the Universe.” 
In this be brings together most of the more important 
recent researches relating to this subject, including 
such investigations . as deal with star streams, 
proper motions of separate groups, -^ letbsorption in 
space, &c. The second article is a delightful account 
of Mr. John A. Brashear’s visit to the^home of Dr. 
Thomas Dick, the Christian philosopher and astro- 
nomer. Mr. Brashear came over in 1911 for the fifth 
centenary celebration of St, Andrews University, and 
after listening to the opening addresses, as -he says, 
“I could not resist the temptation to slip away” and 
make a visit to Droughty Ferry, near Dundee, the 
home of Dr. Dick. Mr. Brashear is full of enthu- 
siasm of the reception he received at the hands of 
the present owners, and brings together some very 
interesting notes relating to episodes in Dr.^ Dick’s 
career; numerous illustrations accompany his com- 
munication. 


THE ERUPTION OF THE KATMAI 
VOLCANO, ALASKA, ON JUNE 6 , 1912. 

T N The National Geographic Magazine for February 
* of the present year there appears a very interest- 
ing account of the eruption of Katmai, in Alaska, 
which commenced on June 6, 1912. The Katmai 
Volcano (7500 ft.) is one of ten or twelve more or less 
active volcanoes known to exist in the Alaskan penin- 
sula, though probably a still greater number occur 
in the adjoining Alaskan islands. The report is 
furnished by Mr. G. C. Martin, who was dispatched 
by the National Geographic Society of Washington 
to collect information as soon as the news of the 
eruption arrived by telegraph. This report, which is 
illustrated by a map and numerous photographs, shows 
that the outburst resembled in all its main features 
that of Krakatoa in 1883, though, happily, owing to 
the very sparse population of the district, the damage 
done was comparatively small, and no human lives 
were lost. No lava-streams are recorded as having 
been seen, but the eruption, which included three 
outbursts of excessive violence within twd days, con- 
sisted in the discharge, first of pumice, and after- 
wards of dust of gradually increasing degrees of fine- 
ness. In the sea, twenty miles from the volcano, float- 
ing pumice was accumulated to such an extent that 
m6n could walk upon it. At Kodiak, 100 miles from 
the volcano, dust fell, causing complete darkness for 
sixty hours, and accumulated to a general depth of 
10 to 12 in. Roofs were broken down by the weight 
of this dust, and houses wrecked by the avalanches 
of it which descended from the hills. Dust was re- 
corded as having fallen 900 miles away, and if vessels 
had been in those seas it would probably have been 
noticed much farther off. Probably great changes 
were produced in the volcano itself, for one observer 
declared that half the mountain was gone. 

This report is followed in the same journal by an 
article from the pen of Dr. C. G. Abbot, the director 
of the AvStrophysical Observatory of the Smithsonian 
Institution, Washington. From observations made 
by himself in Algeria, where he happened to be at the 
ime of the Katmai eruption, and from communica- 
ions he received from Mount Wilson, in California, 
Mount Weather, in Virginia, and other localities in 
different parts of the globe, he infers that a similar 
world-wide diffusion of the fine volcanic dust* took 
place as was ob.servcd in the case of the Krakatoa 
ruption, and he discusses the Question, “Do Volcanic 
Explosions Affect our Climate?” 



THE SPECTROSCOPE IN ORGANIC 
CHEMISTRY.^ 

S OIVIEWHAT more than half a century ago, while 
engaged, with the assistance of Faraday, in 
preparing experiments for a Friday evening discourse 
In this institution, Stokes observed that the spectrum 
of the electriq light extended to five or six times the 
length of the visible spectrum \vhen he employed 
* prisms and jenses of quartz instead of glass. This 
•xtension occurs at the violet end of the spectrum, 
and consists of rays of high refrangibility, to which 
the eye is insensitive, but which can be made apparent 
by nicans of a fluorescent screen. 

At the time of this discovery, and in the years 
immediately following it, attention was being directed 
fo the absorption of light by coloured solutions, and 
to the ' possibility of identifying coloured substances 
by the number and position ef the dark bands in the i 
spectrum of light transmitted through their solutions. ' 
Stokes saw that by his discovery of the extension 
of the spectrum beyond the visible region, this method 
of investigation might be applied to colourless as well 
as to coloured substances. In a paper communicated 
to the Royal Society in 1862, he says : — “ Having 


which we now possess of the relation between the* 
structure of organic substances and the action of such 
substances on the ultra-violet rays, but the elaboration 
of the convenient and elegant methods by which such 
investigations are now conducted. ^ 

The light derived from an ordinary source of illu- 
mination, suen as an electric lamp, consists of waves 
of ail degrees of refrang||ility, and its spectrum shows 
a continuous band of colour ranging irom red to 
violet. The limits of this visible spectrum lie between 
the wave-lengths 7600 and 3900. 

I If now, instead of the electric light or other 
ordinary source of illumination, we employ the lig’ht 
emitted by one of the metals when raised to a high 
temperature, the spectrum is seen to consist of a 
series of lines of different colours and intensities lying 
within the same limits as the visible spectrum. But* 
there are rays beyond the red end of the spectrum 
and rays beyond the violet end which excite no sensa- 
tion of luminosity in the eye. Bv* allowing the spec- 
trum to fall ui>on a screen which has been coated 
with a fluorescent substance, such as sulphate of 
quinine or a salt of uranium, tnese^ays are rendered 
visible for a short distance beyond the Violet. But it 
is only when we replace the glass apparatus, with 



Fig. I.— I Spa^k i^cctrum of nickel and iron. a. The !>ame, after the light has passed through quartz 10 min.^thick. 3. Crown glass 0*13 mm*' thick. 

4. Crown glass 0*33 mm. thick. 5. Window glass t’62 mm. thick. 


obtained the long spectrum above-mentioned I could 
not fail to be interested in the manner in which sub- 
stances — especially pure, but otherwise imperfectly 
known organic substances — might behave as to their 
absorption of the rays of high refrangibility.” He 
proceeded, therefore, to study the action of various 
organic solutions on the ultra-violet rays, and found 
that the mode of absorption generally was so constant 
and so characteristic that by this single property many 
substances could be identified. 

While Stokes was engaged in these researches. 
Prof. William Allen Miller was simultaneously at 
work in the same field, and Stokes left the further 
development of the subject in his hands. Miller im- 
proved the method of observation by substituting a 
photographic plate for the fluorescent screen, but he 
failed to “trace any special connection between the 
chemical complexity of a substance and its diactinic 
power.*’ Struck by this fact, W. N. Hartley — now 
Sir Walter Hartley — commenced a systematic inves- 
tigation of the whole subject, and it is to his re- 
searches, extending over a period of more than thirty 
years, that we owe, not only most of the knowledge 

1 From a discourse delivered at the Royal Institution on Friday, April 4, 
by Dr. J. 7 . Dobbic, F.R,S. 
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which we have hitherto been working, by a quartz 
prism and lenses, and substitute a photographic plate 
for the eye, that the full extent of the ' spectrum 
beyond the violet is revealed. This is the ultra-violet 
region — the region which Stokes opened up to inves- 
tigation, and it is with the behaviour of organic 
substances towards the rays of this part of the spec- 
trum that we have mainly to do this evening. 

When light is transmitted through a Coloured solu- 
tion Certain rays are absorbed, and dark bands corre- 
sponding to these rays appear in the spectrum. The 
importance of these bands as a means of distinguish- 
ing coloured substances has long been recognised, 
and, as we have already seen, considerable progress 
had been made with their study fifty years ago. A‘s 
the bands in this case are in the visible spectrum, 
no special means are required for their observation. 

But when we extend this method of investigation to 
colourless substances we are dealing with phenomena 
whiVh lie hidden from the unaided eye, and our in- 
vestigations are necessarily carried out with the help 
of photography. 

The instrument employed in the study ^f absorption’ 
spectra consists of a spectroscope in which the eve- 
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photographiq pjate is set at such an angle as to brin the absorption , bands^ but their degree of 
all the rays emanating from the source of light inu i.e. the range of- concentration^within which' they ar 

focus at its surface after they have passed through exhibited; It Is necessary, therefore, to vary the cor 

the resolving prism, and for this purpose it is neces- centratibn of the solution or' the thickness Ot the laye 

,sary that t]ie plate should have a very slight: curvi so as to cover the whole phenomena of absorption 

ture. The prisms and lenses of the apparatus This is done by simply diluting thd solution, b 

made of quartz, which, unlike glass, is readily per- diminishing the thickness of layer, on one hand, unti 
meable by the ultra-violet r^s (Fig. i). The sourc the entire spectrum is transmitted, and 
of light usually employed is that obtained by sparking by increasing the concentration or thd^J^P^Ifess ot 
one of the metals, such as iron, or a com- the layer until no further characteristic 'abik)rptive 
bination of metals, such as cadmium alloyed with effect is produced. Photographs taken at each 
lead and tin. In rising the apparatus a photograp co/ncentration, and a curve is drawn connecting th 
is first taken of the spectrum of the sourc^of light concentration and the absorption as mi^^sured witf 

A layer of the substance to be examined, which, if ; reference to the lines of the metal employed as ? 

solid, must be dissolved in a suitable diactinic solvent source of light (Fig. 3); 

alcohoi or water, is then interposed betweei If we now inquire whether the subsil^nces which 
nfie source of light and the slit of the collimator, anc affect liirht in one or other of the different wnir« 



^ The same .after the light ha« passed tnrougli water and solution of cane sugar respectively. 


another photograph is taken. By comparison of the 
two photographs it is seen what effect, if any, the 
substance has had upon the transmission of the light. 

When organic substances are examined in this way 
it is found that sbixie allow light to pass freely through 
them. Others shorten the spectrum by absorbing the 
rays at the ultra-violet end to a greater or less extent, 
and are said to show general absorption. Others, 
again, possess the remarkable property of absorbing 
rays of a particular wave-length, thereby producing 
gaps or bands in the spectrum ; these are said to .show 
selective absorption (Fig. 2). 

In stud)dng these phenomena in their relation to 
the chemical characters of a substance, it is of im- 
portance to determine not only the extent of the 
general absorption and the number and porition of 
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already indicated have themselves anything in com- 
mon, we find that it is with those which possess the 
structure characteristic of benzene and its derivatives 
that the power of absorbing the rays of particular 
parts of the spectrum is most frequently, although not 
exclusively, associated. 

Organic compounds, or compounds containing the 
element carbon, are divided into fatty or aliphatic, 
in which the carbon atoms are united in an open 
Chain, and cyclic, in which the carbon atoms form a 
closed chain or ring. Hexane, which is a constituent 
of liquid paraffin, may be taken as an example of the 
first class. This substance possesses the formuIaCgH.,j. 
It is highly diactinic or transparent to the ultra-violet 
I'ays,^ and nearly all compounds belonging to the same 
division of organic chemtsfrv an aImVirtIc cticyarc 



, and fatty acids, are either equally transparent to light, 
or only, cut off a portion of the extreme ultra-violet 
rays of the spectrum, , , 

If. we now remove one atom of hydrogen from each 
' .’'of !the two end carbon atoms, of hexane, these atoms 
are in a condition to unite- directly with each other, 
thus closing, the chain. . The substance so formed 
belongs to the cyclic division of organic compounds. 
It is known as cyclohexane, and has the formula 
♦ C,.H, 2 , each carbon atom having two hydrogen atoms 
attached to it. This substance . resembles hexane 
generally in its chemical properties, and behaves to- 
wards light in the same Way, that is to say, it is 
practically diaclinic or only cuts off some of the rays 
of light at the extreme ultra-violet end of the spec- 
trum. 

But a wholly different condition is brought about 
if we suppose one atom of hydrogen removed from 
each of the six carbon atoms of cyclohexane. One 
linkage is thus set free in each of the six carbon 
, atoms, and we obtain benzene. How these linkages 


j group hydroxyl, we get substances belonging to the 
class of alcohols, and these substances are, like 4heir 
parent substances, highly diactinic. If,^ on the otner 
hand, we replace an atom of hydrogen in benzene' by 
the same group we get carbolic acid or phenol, which, 
like benzene, exercises selective absorption on the 
ultra- violet , rays, but gives a spectrum widely different 
from that of benzene. 

Having dealt with the most general relation that 
has been observed between the structure of organic 
substances and their action on the ultra-violet rays, 

I propose to illustrate some of the more special rela- 
tions by ,^xamplcs from the phenomena of isomerism. 
By replacing an atom of hydrogen in carbolic acid or 
phenol by the nitfo-group we obtain three distinct 
nitrophenols. The ultimate particles or molecules of 
these nitrophenols 'are all composed of the same v 
elements — carbon, hydrogen, oxygen, and nitrogen — 
and of the same number of atoms of ea^ch element. 
Such substances arc said to be isomeric, i.e, they are 
made up of equal parts, although they do not possess 




Fjg, 3.-1. bp^rk spectrum of nickel and iron. 21012. The same after light has passed through layers of o'ooi normal solution of salicylic acid frotr 

90 to 4 mm. thick. 


are actually employed in benzene has never been 
iotormined with certainty. Sometimes they are re- 
jrosented as mutually neutralising one another, somc- 
:imes as effecting a double link bt'twoen the alternate 
3airs of carbon atoms. However this mav be, the 
structure which bears the relation that I have indi- 
'ated to the structure of hexane and cyclohexane is 
'haracteristic of the large group of organic substances 
)f which benzene is the typo. It is to this division 
)f the cyclic compounds that the great majority of 
ubstances which show selective absorption, i.e. pro- 
lice breaks or dark bands in the spectrum, belong, 
lore, then, wo have a very important and a very 
eneral relation between the structure of organic 
jbstancos and their absorption spectra. 

Ihe difference in the behaviour of organic bodies 
awards the ultra-violet rays, as exemplified in hexane ' 
id cyclohexane, on one hand, and benzene on the 
her, is brought out very clearly when we examine 
ime of their derivatives. If we’ replace an atom of 
drogen in hexane or cyclohexane by the monovalent 
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the same properties. The difference between them 
lies in . the arrangement of the parts relatively 
to each other ; in this case in the position 
of the nitro-group in relation to the hydroxyl group. 

On comparing the spectra of the three nitrophenols 
I we find that they differ in quite a marked manner 
I from one another, and afford an illustration of the 
important general rule that substances which hav^ ^ 
I the same composition but different spectra differ in \ 
i structure. 

It will have been noticed that the substitution of 
the nitro-group for hydrogen in phenol has the effect 
of shifting the absorption band nearer to the visible 
region. One of the three nitrophenols has a yellow 
colour, and in this rase the gap in the spectrum cuts 
a little way into the violet end of the visible region. 

By the addition of soda to the solution the colour is 
changed to red, and on examining the spectrum of 
this solution we see that the gap now extends far 
into the visible region. This example will, serve to 
illustrate the close connection that exists between the 
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Study of absorption spectra and the origin of colour, 
an interesting branch of the subject with which, 
however, it is impossible for me to deal within the 
limits of this discourse, 

la the nitrophenols we have an example of w’hat 
is known as structural isomerism, or position iso- 
merism, because the phenomenon depends upon differ- 
ences in the position or arrangement of the atoms 
within the molecule — in other words, in the internal 
structure of the molecule. But it is possible to have 
two substances of the same composition and structure 
not identical, but related to one another as an object 
is to its mirror-image. Substances so related are 
tenuetji Qptical-isomers or stereo-isomers. The spectra 
of liotners of this class, unlike those of structural 
Isomers, do not differ. This leads to an important 
^Application of absorption spectra in chemical investiga- 
tions, If two substances have the same composition 
but different spectra, we know that they must be 
structurally different; if, on the other hand, they 
have the same composition and the same spectra, 


The structure of methyl-isatin and of niethyl-pseudo- 
isatin has been determined by chcinical methods, but 
the structure of the parent substance isatin cannot be 
determined in this way. Ls it constituted like methyl- 
j isatin or like methyl-pseudo-i satin ? Inspection of the 
j photographs of the spectra of the three substances 
' shows that while there is a wide difference between 
the spectra of isatin and methyl-isatin, , spectra 
of isatin and methyl-pseudo-isatin are iden- 

tical, as we should expect them to bei^'fert' the view 
that they are constructed alike. ■' ^ 

This phenomenon, which is known as tadiomerism, 
is due to the fact that some substances contain an 
atom of hydrogen, or it may be a hydroxyl group, 
which readily shifts its position within the molecule, 
leaving its union with one atom to attach itself to 
another. Another example of this is afforded by 
cotarnine, a substance found in opium. The molecule 
of cotarnine possesses an atom of carbon which is 
directly combined with an atom of nitrogen, and has 
also united to it a hydroxyl group. Under the in flu- 
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I k;. 4. — I. Spark spectrum of nickel and iron. 2 to 12. The «aine after the light hns pa^srd through layers from 63 10 4 mm. thick of an alcoholic solution 

of morphine containing grain of the alkaloid. ■ . . 


and yet are not identical, there is a strong probability 
although not a certainty, that they are optical-isomers. 

The study of absorption spectra has proved of 
special value in the investigation of substances capable 
of existing in two forms which may pass the one 
into the other. It is rarely the case that both forms 
of such substances are stable, and it^is often ex- 
tremely difficult, or altogether impossible, on account 
of this instability, to determine by. the ordinary 
oliemical processes which of the .two possible forms 
the .substance as we know it possesses. Such sub- 
stances, however, frequently give rise to two series of 
stable isomeric, methyl- or ethyl-derivatives, the 
structure of which can be ascertained by chemical 
investigation.. The parent substance, if not a mixture 
of the. two forms, must. correspond in structure with 
one or other of these- derivatives /^.because it is a well- 
established fact that the introduction. ..of the methyl- 
or ethyl-group into a substance Mn place. of an atom 
of hydrogen, does not appreciably alter the spectrum. 

An example of this is afforded by the- three sub- 
stances isatin, methyl-isatin, and methyl-pseudo-isatin. 
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ence of certain reagents the hydroxyl group leaves the 
carbon atom and attaches itself to the nitrogen atom, 
but can readily, by an alteration of the conditions, 
be enticed back again to the carbon atom. . The 
shifting of the position ,of. the hydro.xyl group • is 
accompanied by other . changes -which, however, > it is 
not necessary that- we should take into account for 
our -present purpose.. In ..this case both the taut(> 
meric forms are, under certain conditions, stable. The 
form in which thc^ hydroxyl is attached to the carbon 
is colourless, . while, the . form, in which it is attached 
to the nitrogen is. yellow. ,The two forms have totally 
distinct absorption . spgcj;ra. When, one of the forms 
passes into, the .other ,under the influence of the 
appropriate reageat, of. change is propor- 
tional to the .quantity ^of ^reagent added. It is pos- 
sible, therefore, by .taking photographs after the addU 
tipn of each successive .quantity or reagent, to trace 
the progress of the change through all its phases, and 
to. ascertain how niuch of each form is present at any 
time. This is done by comparison with a. series. of 
reference pl.^tcs- prepared by photographing mixtures 
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various definite proportions of two derivatives of 
cotarnine which possess the same spectra as the two 
parent forms. . 

The study of the absorption spectra of the alltaloids 
has been applied with success, not only to the investi- 
gation of their structure but to their detection and 
estimation. These substances generally have very 
characteristic spectra by means of which they can be 
distinguished with certainty from one another, except 
when they are homologous or otherwise very closely 
relied structurally. The spectroscopic method may, 
therefore, be used with great advantage in examina- 
tions for the presence of alkaloids to confirm the 
results obtained by the usual chemical tests. The 
chemical tests are no doubt as a rule sufficiently dis- 
tinctive, but considering the gravity of the circum- 
stances in which they have frequently to be 
applied, it is unnecessary to insist on the value of the 
confirmatory evidence which can be obtained by the 
use of the spectroscope. 

The minutest quantities of alkaloids can be detected 
by this means, the method rivalling the colour re- 
actions for the alkaloids in delicacy. Thus, with a 
quantity of strychnine not exceeding 1/500 of a grain,' 
a clearly defined spectrum of the alkaloid can be 
obtained. I’he photograph of morphine already shown 
was obtained with 1/200 of a grain of the alkaloid, 
and that of nicotine with 1/100 (Fig. 4). 

The use of the spectroscope in the detection and 
estimation of alkaloids in cases of poisoning possesses 
certain advantages of the highest importance. One 
is that the material is not destroyed. The solution 
which has been employed for ithe spectroscopic 
examination can be used afterwards for the chemical 
examination. Another is that a permanent record is 
obtained which is always available for reference. 

So far my illustrations have been confined almost 
entirely to colourless siibstances, because it is in con- 
nection with the investigation of such substances that 
most of the recent advances in the subject have been 
m.ide. 

As my last example, I shall take the case of a 
coloured substance in which the method has been 
apolied within the last year with marked success. 

It will be remembered that considerable uneasiness 
was caused when it became known some time ago 
that nitrogen peroxide is sometimes employed to 
bleach flour. In the course of an inquiry into the 
subject, it became necessary to determine the nature 
of the colouring matter naturally present in flour. 
It was known that many of the yellow and orange 
pigments so widely distributed throughout the 
vegetable kingdom arc either closely connected or 
identical with carrotene, the orange colouring matter 
of carrots, and it had been suggested that the colour- 
ing matter of unbleached flour might be identical 
with, or belong to the same class of colouring matters 
as, this substance. It was impossible, however, to 
prove this by the usual chemical methods, because 
the amount of colouring matter in flour is so minute 
that its isolation in a pure state, and In sufficient 
quantity for chemical analysis, was scarcely practic- 
able. Carrotene, however, can be prepared in a pure 
state, and the happy idea occurred to Dr. Monier 
Williams, of the Local Government Board, who was 
conducting the investigation, to photograph its ab- 
sorption spectrum and compare it with that of the 
colouring matter of flour, which could easily be 
obtained in the minute quantity required for this 
purpose. Inspection of the photographs shows that 
the spectra are very similar. There cannot, therefore, 
be any doubt that the colouring matter of flour, if 
not identical with, is closely allied to, carrotene. 

The underlying causes of the relations between 
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I chemical structure and absorption spectra have been 
the subject of much speculation, but it must be con*^ 
fessed that no satfefactory explanation of the pneno- 
mena of absorption has yet been formulated, 
the theoretical development of ‘the subject lags behind 
its practical application. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

On the occasion of the installation the Duke ol 
Northumberland as Chancellor of Durham University 
on May 3, honorary degrees of the University were 
conferred on the following men of science : — D.C.L., 
Lord Rayleigh; D.Sc., Sir Archibald Geikie, K.C.B., 
P.R.S., Sir William Ramsay, K.C.B., Sir T. C. 
Allbutt, K.C.B., Sir J. A. Ewing, K.C.B., Sir William 
Crookes, O.M. ; Sir J. J. Thomson, O.M., and Prof. 
E. B. Poulton. 

In the House of Commons on Monday, May 5, Mr, 
Asquith, replying to several questions referring to 
the recent decision of the Convocation of the Univer- 
sity of Oxford as to Divthity degrees, said : — “ I have 
for a long time had under ' consideration the various 
proposals for the appointment of a Royal Commission 
or Commissions to .inquire into the constitution of, 
and other matters connected with, the Universities of 
Oxford and Cambridge. I have reluctantly come to 
the conclusion that in existing circumstances the set- 
ting up of such an inquiry might lead to delay in the 
prosecution of necessary reforms and is not likely to 
be productive of fruitful consequences.” 

The first session of the new University of Western 
Australia 'was inaugurated on Monday, March 31, 
with an address on the place of mathematics and 
physics in a university education, by Prof. A. D. Ross. 

I About 750 students have enrolled in the faculties of 
j arts, science, engineering, and agriculture. At pre- 
sent the teaching is being carried on under consider- 
able difficulties, as the portion of the temporary build- 
ings which has already been erected does not afford 
accommodation for laboratory instruction. The work 
of extending the premises is, however, being pushed 
on rapidly, and the various science departments should 
be in a position to carry on their practical work in 
the third term. 

The April number of The Eugenics Review is 
mainly occupied with the report of the Eugenios 
Education Conference, which took place on March i, 
and was reported in Nature of March 6. As a prac- 
tical outcome of the conference a deputation, having 
for its object the introduction of teaching of eugenics 
in training colleges, waited on Mr. Trevelyan, M.P., 
at the offices of the Board of Education on April 2. 
The deputation, which included, among others, the 
president of the Eugenics Education Society, the Dean 
of St. Paul’s, the headmaster of Eton, the principal 
of Bedford College, and Mr. Nicholls, ex-president 
of the National Union of Teachers, was sympathetic- 
ally received by Mr. Trevelyan, who said that the 
Board of Education recognised the importance of the 
matter referred to, and would consider carefully the 
recommendations made by the deputation. From the 
“Notes” column of the review we learn of the 
formation on January 29 of the Society Fran^aise 
d’Eug^nique. The president of this society is M. 
Edmond Perrier, the general secretary M. le Dr. 
.Apert, and the treasurer and librarian M. Lucien 
March. In Italy a eugenics society is in course of 
formation, and in Denmark, at the instigation of 
Dr. Soren Hansen, a eugenics section of the Anthro- 
pological Committee has been organised. The re- 
search committee of the. Eugenics Education Society 
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issues an appeal for help (not financial) in a coopera- 
tive research recently set on foot^ particulars of which 
may be obtained on application to the chairman of 
the research committee, Eugenics Education Society, 
Kingsway House, Kingsway, London, W.C. 

At the annual mefeting of the National Education 
Association, held on May 2, Lord Sheffield made some 
interesting comparisons between the educational 
systems of Scotland and England. Supplementary 
courses are recognised for all schools in Scotland, 
where, at the ^d of August, 1911, there were 2056 
such courses in 3173 primary schools, and they had 
49,497 pupils above twelve years of age in average 
attendance, out of a total of 783,792 pupils in 
, average attendance. The grants to pupils in these 
):?eurse^‘ amount to more than 4Z. a head, while in 
England the grant is 2h a head to pupils in elemen- 
tary schools. In Scotland 6-3 per cent, of the pupils 
are under advanced instruction in ordinary schools, 
or about 30 per cent, of the pupils above twelve years 
of age in ordinary elementary schools. In England 
there are no such pupils and no such classes, but 
(here were, in 1911-12, 1,032,^00 pupils above twelve 
years. There are 194 higher grade schools in Scot- 
land, with more than 24,000 pupils in average attend- 
ance, or 3*2 per cent, of all the pupils in elementary 
schools. In 1910-11 there were only forty-seven such 
schools in England and Wales, with 8852 pupils, or 
less than one-twentieth of the Scotch proportion. The 
grants for these schools in Scotland are 2L jos, a 
head for the first year, 3Z. 10s, for the second year, 
4I. 105 . for the third and further years, all 

capable of an increase of 10 per cent, for good work. 
The grants of the English code for higher elementary 
schools are : first y^r, 30s., second, 455., third, 605., 
or an average just above 2L a head, and, with the 
fee grant and aid grant, a. total of 3J. a head. The 
assimilation of the Enghsh higher cicrncntary .schools 
to the Scotch higher grade schools in all matters could 
be done by departmental action alone. The Scotch 
report for 19 12-13 shows that more than 95 per cent, 
of the teachers are certificated, and 68 per cent, 
trained, and there is one certificated teacher to thirty- 
nine pupils. In England and Wales there is one 
certificated teacher to about fifty-two pupils, and in 
1911-12 less than 65 per cent, were certificated. The 
average salaries of teachers certificated are, in Scot- 
land in 1910-11, men, 138Z., women, 83!.; in England, 
men, 127!., women, 92Z. In Scotland the salaries work 
out at about 3Z. per pupil, and in England and Wales 
at about 2I. lys. 4^. per pupil. The total cost of 
board schools in Scotland for school maintenance and 
interest and repayment of loans is about 4Z. 165. In 
England it is between 4Z. 85. and 4Z. 105. 


" SOCIETIES AND A CADEMIES, 

London. 

Royal Society, May i. — Sir Archibald Geikie, 
Y K.C.B., president in the chair. — Prof. E. H. Griffiths 
and Ezer Griffiths : The capacity for heat of metals at 
different temperatures. The thermal capacity, at 
various temperatures between 0° and 100°, of the 
following metals has been determined : — Cu, Al, Fe, 
Zn, Ag, Cd, Sn, and Pb. The work at lower tem- 
peratures will be published later. The variation in the 
thermal capacity can be represented (over the range 
o® to 100®) bv the following parabolic equations, the 
difference between the calculated and experimental 
values in no case exceeding 0-2 per cent. In the large 
majority of cases the difference is less than on per 
cent. 
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Cu 5 ±=0*09088 (1 + 0*0005341* — 6-OQftpoo48Z*), 

Al 5==o-20957 (1 + 00009161*— o*oootoo 17**), 

Fe (ingot) 5=0*10452 (1+0*001520* — |p*op6oo6i7*^), 

Zn 5=0*09176 (1 + 0*0005605* -^0*00006178**), 

Ag 5=0*05560 (1+0 0003396*— 0 000000141**), 

Cd 5=0*05475 (1 + 0*000520* —0*000600725**), 

Sn 5=0-05363 (1 + 00006704*— 0-000000458**), 

Pb 5 =0-039196(1 + o-ooo4CM^ —0*6000(^36**), 

Many forms of equations were tried, but it was found 
that the experimental results were more , cjbsely re- 
presented by the parabolic than by any otbtff form^ — 
A. 'Robertson and G. Cook : The transition from the 
elastic to the plastic state in mild steel. The paper 
deals with the reduction of stress at the yield point 
in mild steel. Apparatus for limiting the extension 
during yield to a value comparable with the elastic ex- 
tension, and for securing axial loading, are described^ 
Under these conditions twelve specimens were tested, 
and a reduction of stress of 24 to 36 per cent, observed 
in eleven, and of 17 per cent, in the other one. — F. P. 
Worley : Studies of the processes operativ^e in solutions. 
XXVI II., The influence of arid.s on the rotatory power 
of cane-sugar, of glucose, and of fructose. Experi- 
ments on the hydrolysis of cane-sugar by solutions of 
benzene-sulphonic acid have confirmed the conclusion 
previously arrived at from those in which sulphuric 
acid was used, that the ratio of the negative optical 
rotation at the completion of hydrolysis to the initial 
positive rotation increases rapidly as the concentration 
of the acid is increased. The increase is proportional 
to the concentration of the acid, and in the case of 
benzenesulphonic acid amounts to about 20 per cent, 
w’hen the concentration is increased from zero to twice 
normal. It has been found that the increase is due 
entirely to the influence of the acid on the rotatory 
power of the three sugars, cane-sugar and glucose being 
made somewhat less dextro-rotatory and laevulose con- 
sick^rablv more Ifcvo-rotatorv by presence of the 
acid.- H. G. J. Moseley: The attainment of high 
potentials by the use of radium. \ radio-active sub- 
stance which emits / 3 -radiation should, when insulated, 
continue to gain a positive charge until a potential 
of the order of a million volts is reached. Experi- 
ments have been made to test this point. A .small 
bulb containing radium emanation was supported by a 
quartz rod at the centre of a highly exhausted flask. 
A disc suspended from a quartz spring in the neck 
of the flask formed a simple attracted disc electro- 
meter. It was found that a bulb of 9 mm. diameter 
reached a potential of t6o,ooo volts in the course of a 
few minutes. A sudden di.scharge then occurred 
through the residual gas in the flask. A bulb of 5 cm. 
diameter charged up much more slowly : no discharge 
took place, and the final potential, 110,000 volts, was 
limited bv a leak of electricity along the quartz sup- 
port. — E. Margdcn and Dr. T. S. Taylor ; The decrease 
in velocity of « particles in passing through matter. 
The relative velocities of the a particles of radium C 
before- and after passing through foil.s of various 
thicknesses have been investigated by mean.s of the 
deflection caused by a magnetic field. Tables are 
given showing the results for gold, copper, aluminium, 
mica, and air. 

LInnean Society, April 17 . Prof. E. B. Poulton, 
F.R.S., president, in the chair. — M. P. Price and 
N. D. Simpson : Plants collected on the Carruthers. 
Miller-Price expedition through north-west Mongolia 
and Chinese Dzungaria, — E. G. Baker : Some British 
varieties of the bee-orchis, Ophrys apiferd, Huds. In 
the typical form of the bee-orchis the labellum is 
broad convex, with a terminal, reflexed appendage, 
brown-purple, disc spotted with orange-yellow. In 
1840 Hegetschweiler, in “Die Flora der Schweiz,” 



described and figured Ophrys Trollii, a plant with 
the middle lobe of the labellum narrow lanceolate, 
elongated, purplish-red in the centre, gold at the 
edge, the three outer perianth-lobes lanceolate: 
pointed* The plant came from Winterthur. In this 
country there appears to be a seHes of intermediate _ 

forms connecting the typical form with J'foMfi »6oth-east of tl^^ 
:s6me being more nearly allied to the fdrtheri some ' 

td^ fhe latter.m^i Hisayoshi Takcda • The Jora. df 
/ S^ikdtan*/ Shikbtan is the southernmost of the Kurifd^ 

' fsbrSai ,whi^^ are distributed in the fdmi of a chatis? 

Mfwdeh" Kamtschatka and Yezo, and lies between 


Reserve, Transvaal. Some interesting notes were also 
given on the habits and distribution of Sl^rpe $ steen- 
■ buck (Raphiceros shdrpei), which resembles the grys- 
bok much more closely than it resembles the common 
iteenbuck' In mode of life, and ranges from ^yasa- 
to the TrahsVaal, but gradually dies out . to the 


*33.— Dr. Aubrey Slrahan^. 
R. H. Ooode : The fossil flora 


about 43^ 35' and 50' N. and 146? "30' add ^ ]^. Its 
area does not perhaps exceed 140 sq, m. The island 
is hilly, and some of the hills are covered with forests * 
of conifers and deciduous trees, others with dwarf 
bamboos— species of Sasa, There are many streams 
along which bogs and swamps are often well de- 
veloped. The vegetation of this island has scarcely 
been touched by human hands, but left in quite a 
primitive state. The number of the higher plants 
known to the author is 324, belonging to 213 genera 
and sixty-two families, of which 245, including eight 
new species, are new to the flora of this island, while 
136 species are not mentioned in Miyabe^s “Flora of 
the Kurile Islands,” published in 1890, and also fifty- 
eight genera and eight families are addition.? to that 
publication. Among plants 'which are comir.on to 
Shikotan (and also other islands of the Kuriles) and 
Yezo, or Yezo and Hondo, but not found in Sagha- 
Jien, there are a number of plants which are dis- 
tributed over north-eastern Asia, the Aleutian Islands, 
&(’. These plants arc believed by the author to have * 
been introduced through the Kurile chain, but not 
through Saghalien. 

Zoological Society, April 22. — Mr. E. T. Newton, 
F.R.S., in the chair. — Dr. S. F. Harmer ; The polyzoa 
of waterworks. An account was given of the serious 
trouble which h«id been caused by the occurrence of 
a rich and varied fauna in the pipes of certain foreign 
waterworks, notably at Hamburg and Rotterdam. 
As was first shown by Kraepelin, the polyzoa play a 
prominent part in the activity of the pipe-fauna,' by 
feeding on diatoms and other microscopic organisms, 
and serving in their turn as the food of other animals 
which prfey on one another. The nutritive matter 
rendered available by the prc.sence of enormous num- 
bers of polyzoa is thus in large measure responsible 
for the existence of other constituents of the fauna, 
which may include even fi.shes, such a.s the eel and 
the ' stickleback. The organic material supplied by 
the disintegration of the polyzoa and other animals 
is believed to be important for the nutrition of iron- 
bacteri«a, which are w*ell known to cause the most 
serious trouble in waterworks. An account was given 
of five cases of the occurrence Of polyzoa in English 
waterworks in sufficient numbers to give rise to very 
serious inconvenience. In one or two of these cases 
the advice given by Kraepelin, in his paper on the 
Hamburg pipe-fauna, was being followed, by the 
introduction of a system of ’ filtration, the principal 
object of which is to remove the microscopic organ- 
isms on uliich'the polyzoa,' and ultimately the whole 
assemblage of animals' in the pipes, depend for their 
nutriment.- A. 'W.' Waters : The- marine fauna of 
British East- Africa . and ‘ Zanzibar, from collections 
made by Cyril , Crossland, in . the. years > 1901-2. 
Bryozoa— Cheilostomata. In- the. collection dealt with 
from the neighbourhood of Zanzibar there are seventy- 
six species or varieties of cheilostomatous bryozoa, 
almost all being from ten fathoms or under, so that 
for a shallow-water collection it is very large.*— Major 
J. Steveoson-HamUton : Occurrence of albino examples 
of the reed-buck {Cervtcapra arxindinum) in the Sabi 

NO. 2271, VOL. 91] 


. SoeM 

portion of the ^uth-Wales 
liq&itlfield.: Of the fifty-three determ^le speOfes of 
fossil plaiits obtained troiti the PembrRceshlre portion 
of the South Wales Coalfield, three are new ^cies. 
From the palsoobotanical evidence it is clear that the 
so-called “ Pennant Grit” of Pembrokeshire cann<^ 
be regarded as the equivalent of the Pennant 
of the main portion of the South Wales Coalfield^,, 
Until more plants have been obtained from^ the so 
called “Millstone Grit” of Pembrokeshire, itjpls im- 
possible to fix definitely the horizon of these beds. 
However, it is evident that the beds assigned to the 
Millstone Grit^ probably belong to the Middle Coal 
Measures. Tfiirty-two ^fossil plants have been ob- 
tained from the Middle Coal Measures of Pembroke- 
shire which have not as yet been recorded from those 
of the main South Wales Coalfield. — H. Kay : The 
Halesowen Sandstone Series of the southern end of 
the South Staffordshire Coalfield, and the petrified 
logs of wood found therein at Witley Colliery, Hales- 
owen- (Worcestershire). With an appendix on the 
structure of a new species of Dadoxylon, by E. A. 
Newell Arbcr. The Halesowen coal-seam and asso- 
ciated beds of blue clay form a definite intermediate 
horizon traceable across the coalfield. The area is 
folded into two anticlines with a ijeep central syncline 
ranging south-south-eastwards, and the strata have a 
south-south-easterly dip. The northern face is let 
down by a fault 'repeating the lower beds. Other 
faults throw southwards, and yet others intersect the 
anticlines. Mining operations show the existence of 
a buried anticline with the full Coal-Measure Series. 
The Witley Colliery railway-cutting shows big logs 
of petrified wood finely preserved by calcite, and of 
Upper. Carboniferous age. The wood has been 
examined by Dr. Newell Arbcr, who finds it to have 
Araucarian affinitie.s, but of a species new to science. 

In consequence of its Palaeozoic age, it is referred to 
the genus Dadoxylon. The type of preservation is 
also new to this horizon in this country, and the dis- 
covery of Dadoxylon at Witley constitutes a new. 
record for British Upper Carboniferous rocks. 

Manchester. 

Literary and Philosophical Society, March 18. — Prof. 

F. E; Weiss, president, in the chair.— W. H. Sut- 
cliffe : A criticism of some modern tendencies in pre- \ 
historic anthropology. During the last few years'^" 
there has been a great revival of interest in the study 
of Palaeolithic man and his instruments in Britain, 
some of which are of great importance on account of 
the care and skill with which they have been worked, ^ 
whilst others appear to be founded on untrustworthy ^ 
evidence. The author discussed such of these latter 
as lead to the necessity of demanding a pre-Pleistocene 
arrival of man in Britain. The Kent plateau eoliths 
were examined and compared with the chipped flints 
found by Mr. V. Comment and PAbb 4 H. Breuil in 
the Thanctian beds of north France and those de- 
scribed by Mr. Hazzledine Warren from the undis- 
turbed “clay with flints.” It was pointed out that, 
from our extensive knowledge of the fauna of this 
formation (Rheims and New Mewco), it is quite cer- 
tain that no toolrusing animal could possibly have 
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been present jit this remote time, and that therefore 
these flints, some of which closely resemble well-made 
implements, must be of purely natural origin.] The 
“ rostro-carinate flint$ described by Sir £. Ray Lan- 
kester from the Red Grag were next examined, and 
it was shown that the $ama ^pe occurs in the ordinary 
Palaeolithic gravel of Hackney Downs. Lankester has 
also found the: same in thb Middle Miocene of 
AuriUac. It i& incondetvaUe that a huihan production 
should retained e?mctly the; same 
out this imi^se period eprisider^ the^ra^dfty of 
evolution of :^ype ahoWh- athdrig^^r^^ ithple* 

ments. The ‘*roatro-carinate,V flints were found to 
be not adapted toany rlikely use,* and the conclusion is 
reached that they cah'nqt be held to give good evidence 
of the existence of Pliocene mair. On examining the 
age of the Galley Hill and Ipswich skeletons," the 
extreme improbability of the only two known human 
remains found in ^avel (prior to the recent discover 
of the Sussex man) each being a complete skeleton, in 
view , of the very ^eat rarity of even small associated 
sets of bones of other mammals in the same and 
similar gravels, was dwell; upon. The Galley Hill 
skeleton’s authenticity depends on the evidence of two 
witnesses with no geological training, who contradict 
one. another on so fundamental a fact as the nature 
of the bed in which it lay — one called it mould, the 
other gravel. As regards the Ipswich man, the author 
pointed out the impossibility of a human skeleton 
lying closely contracted on a surface of loose sand 
resisting the action of a glacier which is supposed 
to have deposited Boulder Clay over it. The conclu- 
sion was reached that both skeletons are merely 
burials of quite comparatively recent date. 

April 8. — Prof. F. E. Weiss, president, in 
the . chair. — W. Burton : Note on black pottery 
from Ashanti and the Gold Coast. — W. Thomson 
The influence of moisture in the air on meta- 
bolism ill the body. The author had previously 
bointed out that metabolism in the ^ lungs (as 
ndicated by the percentage of carbonic acid gas 
n the exhaled air) took place to a greater extent 
vhen breathing dry than when breathing damp air. 
ie now tested this further on the effect of the various 
[Iterations in the atmosphere, viz. the combined in- 
luence of pressure, temperature, and hygroscopic state 
•f the atmosphere on the carbonic acid gas contained 
n the exhaled air from the lungs. His experiments 
howed that some people arc more sensitive than 
thers to dry or damp air, but the general result 
howed that the difference of the carbonic acid gas 
ti the exhaled air, when breathing cold damp air, 
mounted to about 4 per cent, increase when 
reathing cold dry air, whilst with warm air the 
jfference showed an increase for the warm dry 
f 7*53 per cent. ! 

April 22.--Prof. F. E. Weiss, president, in the chair. ; 
-Proh F. E. Weiss ; A Tylodendron-Iike fossil. While j 
greeing in general external appearance and also to | 
ome extent in the structiu-e of the remains of the | 
/oody tissues found outside the pith, the latter was 
emarkable for the considerable development of secre- 
bry canals in its thin-walled tissue. The presence of 
liese and other considerations led the author to the 
onclusion that the pith was more likely to have 
belonged to a plariLof Cycadian than to one of Arau- 
carian affinity. — ^W. Robinson : Some relations between 
Puccinia mdlvacearum, Mont., and the tissues of its 
host. The general features of the pustules as shown 
on petiole, stem, and leaves of the hollyhock (Althaea 
rosea) were described. The relations of the distribu- 
tion of the fungal mycelium to the starch content of 
the host were pointed out, and the relations between 
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the haustoria and the individual cells were d^lt with. 
By a series’ of-plasmolysis experiments the haustoria 
were demonstrated to enter cells which remained 
living after entry, and they were shown to he within 
the protoplasm ) and . to grow towards the nucleus. 
The results indicate a ‘ slow, tapping of the; r^ources 
of living cells by ^ the , haustoria, .Which ^S:e /Bole to 
penetrate the prdtoplastn in such^^.WBy .that^^W^^ 
reotiain alive for a cdrieMihrable 

BOOKS SECEIVE]D. 

Bergens Museum. Aarsberetning for- X9W* . Pf 
119. (Bergen: Griegs Boktrykkeri.) / , 

Uebungsbeispiele aus der unorganischen £:^eri 
mentalchemie. By H. and W. Biltz. Zweite Auflage 
Pp. xi+237. (Leipzig: W. Engelitiann.) : 8 - marks. 

Ministry of Finance, Egypt. Survey ' Department 
Report on the Work of the Survey Department ii 
1911. Pp. 76. (Cairo : Government Press.) 10 P.l 
General Index to The Chemical News. Vol^ i. t 
c. Pp. iii + 712. (London: Chemical News Office, 
2 I. ^ 

The People’s Books The Science of Lxght, B 
Dr. P. Phillips. Pp. 92. Gardening. By A. C. 
Bartlett. Pp. 94- British Birds. By F. B. Kirk- 
man. Pp. iv+96. (London and Edinburgh : 1 4 1.-. 
and E. C. Jack.) 6d. each. . ' ‘ , . 

Malaria, Cause and Control. By Prof. ,W. B. 
Herms. Pp. xi + 163. . (London : Macmillan and 
Co., Ltd.) 6s. 6d. net. . . 

Problems in Eugenics. Vol. ii. Report of Pro- 
ceedings in the First Internationar Eugenics Con- 
gress, held at the University of Londoii, July 24 to 
?o, IQ12, together with an Appendix containing those 
Papers communicated to the Congress not included 
in vol. i. Pp. 189 + index. (London: Eugenics Eau- 
cation Society.) 

La Mati^re. Sa Vie et scs Transformations. By 
Prof. L. Houllevigue. Pp. xxxii + 3iQ. (Paris: A. 
Colin.) 3.50 francs. 

Fortschrittc der Mineralogie, Kristallographie, und 
Petrographic. Edited by Dr. G. Linck. Dritter 
Band. Pp. 320. (Jena : G. Fischer.) 16 marks. 

Manual of Wireless Telegraphy and ■ Telephony. 
By A. F. Collins. Third edition. Pp. xv+300. 
(New York : J. Wiley and Sons ; London : Chapman 
and Hall, Ltd.) 6s. 6d. net. 

The Theory and Practice of Working Plans (Fo«st 
Organisationy By Prof. A. B. Recknagel. Pp. 
xii + 235 + vi plates. (New York: J. Wiley and Solis; 
London ; Chapman and Hall, Ltd.) 8s. 6d. net. 

Schnee und Eis der Erde. By Prof. H. Wieleitner. 
Pp. 198-fxvi plates. (Leipzig; P. Reclamm, jun.) 

I mark. 

Bogen und Pfeil bei den Volkern des Altertums. 
By E. Bulanda. Pp. vi+136. (Vienna and Leipzig: 

A. Holder.) 6.80 marks. 

Gouvernement Egyptien. Administration des 

Arpentages. Catalogue des Invert6br^s Fossiles de 
PEgypte represent^s dans les Collections du Geological 
Museum au Caire. By R. Fourtau. Pp. 
plates. (Le Caire : Imprimerie Nationale.) 40 P.T. 

Religious Beliefs of Scientists. By A. H. Tabrum. 
New edition. Pp. xxi4-309. (London: Hunter and 
Longhurst.) 2 S. 6d. net. 

A Synopsis of the Classification of Insects. By 
Prof. H. M. Lefroy. Pp. 32. (London : Lamley and 
Co.) IS, net. 



262 


NATURE: 


{May. 8, 1913 


Han^bivch der ver^Ieichenden Physiologie. Edited 
by H. Winterstein. Lief. 32-33. (J,ena G. Fischer.) 
5 mark! each Lief. 

Vorlesungeit uber allgemeine Histologic. By Prof. 
A. Gurwitsch. Pp. v+345.. (Jena: G. Fischer.) ri 
marks. 

Photographic Supplement to Stanford’s Geological 
Atlas of Great Britain and Ireland. Arranged and 
edited by H. B. Woodward, with the cooperation of 
Miss H. D. Sharpe. Pp. 113. (London: E. Stan- 
ford, Ltd.) 45. net. 

Die curopaeischen Schlangen, By Dr. F. Steinheil. 
firstes Heft. 5 plates. (Jena: G. Fischer.) 3 
marks, 

Men^oirs of the Peabody Museum of American 
Archaeology and * Ethnology, Harvard University. 
Vol, vi,, A Study of Maya Art : its Subject Matter 
and Historical Development. By H. J. Spinden. Pp. 
xxiii + 285 + 29 plates + map. (Cambridge, Mass. : 
Peabody Museum.) 

Monographs of the United States Geological Sur- 
vey. Vol. li., Cambrian Brachiopoda. By C. D. 
Walcott. Part i. Text. Pp, 872. Part ii. Plates. 
Pp. 363 + civ plates. (Washington: Government 
Printing Office.) 

Thirty-third ■ Annual Report of the Director of the 
United States Geological Survey to the Secretary of 
the"^ Interior. For the Fiscal Year ended June 30, 
1912. Pp. 175. (Washington : Government Printing 
Office:) ^ 

United States Geological Survey. Professional 
Paper 77. Geology and Ore Deposits of the Park 
City District, Utan. By J. M. Boutwell, with con- 
tributions by L. H. Wools^. Pp. 231 + xliv plates. 
(Washington : Government Printing Office.) 

United States Bureau of Enton^ology. Bulletin 
No, 9X, The Importation into the United States of 
the Parasites of the Gipsy Moth and the Brown-tail 
Moth. By L. O. Howard and W. F. Fiske. Pp. 
3^44-xxviii plates. (Washington : Government Print- 
ing Office.) 

Researches into Induced Cell-Reproduction and 
Cancer, and other Papers. Vol. iii. By H. C. Ross 
J. W. Cropper, E. H. Ross, H. Bayon, W. J. A. 
Butteffield, E. Jennings, and S, R. Mowlgavkar. 
(The John Howard McFadden Researches.) Pp. 149^ 
(London : J6hn Murray.) net. 

Physikalische'Chemie der homogenen und hetero- 
genen Gasreaktionen. By Dr. K. Jcllinek. Pp. xiv-f 
844, (Leipzig : S. Hirzel.) 30 marks. 

Board of Scientific Advice for 
Inma for the Year 1911-12. Pp: 201. (Calcutta: I 
Superintendent Government Printing, India.) is, 6d, 

A Dictionary of English and Folklore-Names of 
British Birds. By. H. K. Swann, Pp. xii + 266. 
(London : Witherby and Co.) io.v. net. 


DIARY OP SOCIETIE’S. 

THURSDAY, May 8 . 

Royal Society, At 4.^. -The Various Inclinations of the Electrical 
D. Waller.-Trypanosome Diseases of 
Domesuc Animals in Vyasaland. III. : Tty/anosoma pecortun : Suit.* 

^ Hamerton, and Udy 
Urute.— -The E^^taiion of Colp^da eueulUs from its Resting Cysts and 
gie Na»ure and Pro .ertics of the Cyst Membranes : T. G Jodey—The 
hT” Echinoids : C. Shearer, W. de Morgan, 

** ''3 °— «"<• Prt)W«tn, .rising therefrom : 
FRIDAY, May 9. 

at 0.-Lire History of. Water Beetle : F. R Browne. 
RoYAt Astsonomical Socicty, at 5.-The Polar Diameter of Saturn and 


NO. 


2271, VOL. 91] 


tfonnof the $un> InAnince rQ.;Ma|roetie Storms: Rftv.. A. LCortie. — 

. The Motionjsand Difttaniees of the Pleiades and other Groups of Stars: 
M. C. V\\xmttCtt,-'Prohahlt Papers i A l^egular Law representing Wolfs 
Sun-spot Numbers : H. H. Tortier.— VftHniinary Discussion of the Dis- 
cordance between the Observed imd. Predicted Positions of J^iter’s 
Eighth Satellite: J. Jackson. —Photographic Determination of the Pioper 
Motions of 350 Stars in the Neighbourhood of S443: A. A. Rambaut. ' 

SATURDAY, UK<i xt>. 

Royal Institutfok, at 3.--Huinphfesr Internal Combustion Pomps; 
H. A. Humphrey. 

TURSDdr, Mav *3. * 

Royal Im.stitution, at 3.— Recent Physiological Inquiries; (3) Dtlet^ 
less Glands and their Dominating Influence : Prof. W. Stirling, 

FRiDAY, UAr iS, 

Rotal Imstitutiow, at g.— The Pyg mie s of New Guinea : Captain C. 
Rawling. 

PmssiCAt. Socnrrv, at 81.— Soma B a pe u mu ii tn to Dc*ect/^fays^rom Radintn 
A. : Dr. W. Malf^er and Dr. S» Russ.— Dust Figures : Dr. J. Robinson. ^ 

SATURDAY, May 17. 

Royal Institutiow, at 3. — Humphrey Internal Combustion Pumps t 
H. A. Humphrey. 


CONTENTS. PAGE 

Explosives and Physical Chemistry. By J. S. S. B, 237 

New Books on Physiology. By W. D. H 238 

The Gas Turbine and other Engines 239 

Our Bookshelf 241 

Letters to the Editor:— 

The Proposed Tropical University.— J. B. F. ... 242 
The Moiintoins and their Roots, — Col. S. G, 
Burrard, R.E., F.R.S. ; Major H. M. Cowie, 

R.E. ; The Reviewer ............ 242 

Pianoforte Touch. (Illustrated,) By Prof. O, H, 
i Bryan, F.R.S 246 

Agricultural Education. By William Aldridge . . 248 

Notes 248 

Our Astronomical Column :— 

The Spectra of Nova Geminorbm 252 

Radial Velocities of Stars with the Prismatic Camera 253 

Meteorite from Kansas 253 

Royal Astronomical Society of Canada 253 

The Eruption of the Katmai Volcano, Alaska, on 
June 6, 1912 ; 253 

The Spectroscope in Organic Chemistry, (lllus^ 
trated,) By Dr. J. J. Dobbie, F.R.S ; 254 

University and Educational Intelligence 258 

Societies and Academies 259 

Books Received 261 

Diary of Societies '26^ > 


Editorial and Publishing Offices: 
MACMILLAN & CO., Lrp., 

ST. MARTIN’S STREET, LONDON. W.C. 

Advertisements and business lettered be addressed io^ th^ 
Puhlishero. 

Editorial Communicationf to the Editor, 
Telegraphic Address : Pnims, LondoNa 
Telephone Number: GerrArd 8S39. 



4TURE 263 


Principles of Human^Vny^logy, By Prof. E. H. 
Starling, F.R.S. Pp. xu-^^i423. (London: 
J. and A. Churchill, 1912.) Price 215. net. 

T O one familiar with modern text-books of 
human^physiology, tne title of this work 
suggests something out of the common run. Ex- 
cellent “ elements of tl^e subject, “manuals,” 
and “text-books” exist in plenty. Indeed, Eng- 
?isli-spcaking students are exceptionally fortunate 
in jx^ssessing as they do. Ifech a selection of trust- 
won hy and often attractive presentations of the 
established facts of the science. At the same 
time many teachers have undoubtedly felt that 
the existing students’ text’^book, admirable as it 
is, U not in all things in tune with the times, and 
that a new presentation in which more attention 
should be paid to recently# revealed or recently 
applied principles ” would be a welcome.acquisi- 
tion. Prof. Starling’s work is a response to this 
commonly-felt desiderium. 

To attempt to i^ombine an up-to-date expo.si- 
tion of the traditional subject-matter of a manual 
of human physiology with a sufficiently well- 
informed rSsumd of new and unfamiliar but appro- 
priate branches of chemistry and physics, showing 
wherever available the connection between the one 
and the other, and in addition indicating the 
general trend of modl'rn physiological investiga- 
tion, implies qualifications rarely met with in one 
individual. It will be generally conceded that no 
one, whether ^from versatility of personal experi- 
ence or from environment, was more competent 
than Prof. Starling to undertake the task. It 
will be equally conceded that his reputation has 
not suffered in the achievement. In more respects 
than one the book represents an advance on pre- 
vious works of a similar kind. 

A word as tSt its history. Some fifteen or 
twenty years ago there existed an unpretentious 
littlv'^ volume by the author entitled “ Elements of 
Human Physiology.” Admirably coricist^ clear in 
thought and style, no better epitome of physiology 
"#ould be put In the han^ of a student. The author 
'subsequently enlarged thi^ book, leaving the title 
unchanged. Although, the enlargement went 
through a number of editions, it was never such 
an unqualified success as the original, at least 
from. the reader’s point of view. Like the new 
dress of the little girl who had made up her mind 
to cry, it was “either too long or too short.” The 
present^ volume represents a further transforma- 
tion, in which the whole work has been recast and 
greatly expanded, and the title changed. At the 
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same time it carries ivithio.'^it unffiistcijlable and 
almost ineff^ceal^le traces^pf its predecessors. ^ 
An importaiilrfeature. of the book is the inser- 
tion of an introductory section on general physio- 
logy. This consists for the most part of two sub- 
stantial chapters, one ^on the chemistry of cells 
and food materials, the other on elementifiry. 
physical chemistry so.- far as it bears on physio- 
logy. The latter is a welcome innovation, for it 
provides essential information that can otber^rfse 
be obtained only with difficulty. The bulk of'lme 
volume is devoted to the stock subject-matter of a 
text-book of physiology, the material being 
grouped under two main headings, “The Mechan- 
isms of Movement and Sensation ” and “ The 
Mechanisms of Nutrition.” The author’s first- 
hand experimental knowledge is especially brought 
out in the latter of these, while the former is 
mainly notable for the incorporation of Sherring- 
ton’s work on the centraL nervous system. The 
book ends with a short section on reproduction. 
Apparently the author has not considered the time 
ripe for the introduction of a special section on 
growth. The book is illustrated with a wealth of 
pictorial matter, chiefly in the form of diagrams. 

While the work as a whole bears evidence of 
strenuous effort to bring it lap to date (it contains 
a large amount of material comprised iti no other 
general text-book of physiology), the process of 
modernisation is unequal. Thus, the value of the 
chapters on muscle and nerve has been enhanced 
by the inclusion of much recent investigation, 
especially of workers in the Cambridge»school, but 
the partial selection of this material and the omis- 
sion of other recent Continental work indicate 
that the author has failed to grasp some of the 
most suggestive teachings of nerve and muscle 
:^xpcriment. Again, the chapter on coagulation of 
ihe blood contains an admirable history of tlie^ 
coagulation question almost up^ to the date of 
publication, but the account of blood-platelets, 
with which coagulation is'^so intigaately associated, 
is not only inadequate, but in regard to many 
statements quite misleading. 

The omission of any single section on the liver* 
is difficult to explain. While a considerable amount 
of information (not always correctly indexed) oh 
the physiology of the organ is scattered through- 
out the book, the structure and vascular relations 
of the liver are not described. .. 

One greatly regrets that the authc^^has not 
seen his way to provide occasional references to 
original papers. A good scientific text-book has 
two classes of readers, students and research 
workers. To the latter a handy reference is most 
acceptable. For students the systematic mention 
of names and dates (the latter word might be 
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written it^caiTital letters), is an indispensable part 
af the appan'ttus of scientific educa,tior^ On glanc- 
ing over those names that are inc^porated in the 
body of the text or attached to important illustra- 
tions, one cannot but remark how very English 
the experimen tab side of physiology has become. 

Breadth of outlook, to which the author lays 
some clpim in his preface, has been secured not 
in every case by new and suggestive presentation 
of Jhe materials to hand. Often enough, the 
autnor has depended rather on weight of added 
[act to illumine the. intelligence of his readers. The 
consequence is that while he possesses a clear style 
that states scientific fact and argument without 
prolixity or ambiguity, his book makes at the best 
hard reading, its perusal being calculated to inspire 
respect rather than enthusiasm for the subject. 
Its obvious merits, however, outweigh all ^its 
defects. 

Textual errors and|: other discrepancies are 
^present in not too gre^t abundance. While no 
serious blunder of this kind has caught the eye of 
the reviewer, hJ would venture to protest against 
the retention of the Egyptian-like perspective of 
fijr. 60. ‘ ** 

^ BRITISHiiOTANlSTS. 

Makers of British Botany: a Collection of Bio- 
graphies by Living Botanists^ Edited by F. W. 
Oliver. Pp. iv + 332 -h xxvi plates,, (Cambridge 
University Press, 1913.) Price gs, net. 

T he degisibn to publish the course of lectures 
on British botanists given at London Uni- 
versity in 1911 was a very wise one, and Prof. 
F. W. Oliver deserves our sincere thanks for the 
trouble he has taken to produce so excellent a 
result. The volume is full of interest, and con- 
tains muc|l concerning the lives and activities 
Bf some of the lesser-known British botanists that 
might otherwise -have passed into oblivion. 

Modern botanists, after the perusal of the 
several biographic^, may well reflect not only when 
they consider the remarkable energy of their dis- 
^tinguished predecessors, but also when they 
realise, ^is they now can, how great were the 
advances made in lx)tanical science, despite in- 
numerable difficulties, by the pioneers of the 
subject. ^ 

The ten lectures of the course deal with the 
work of«i|||e following botanists: (i) Morrison 
J[i62o~ 83) (1627*^1705); (2) Grew (1641- 

>712); (3) Hales (1677-1761); (4) Brown (1773- 
^858); (5) Sir W. Hooker (1785-1865); (6) Hens- 
low (1796-1861); (7) W. (1810-45); (8) 

Henfrey (1819-59); (9) Harvey (1811-66); and 
(10) lyV^illiamson {1816-95). 

Since the^e biographies did not, of course, in- 
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elude all the distinguishes^ botanists whose 
Jabours we owe the foundation of botanical science 
in this country, it was wisely decided to ^pple- 
ment the lectures by Jlie inclusion of chapters 
dealing with certain other botanists equally deserv- 
ing of recognition al* founders of the science. Even 
with the inclusion of these worthidfe, namely, Hill 
(1716-75), Lindley (17^-1865), B^keley*^ (1803- 
89), Gilbert (1817-igiOi), Marshall^W^ard (1854- 
^905), the Edinburgh professors (1670-1887), and 
especially J. H. Bgilfou| and Sir Joseph Hooker 
(1817-191 1), the ifst is incomplete. Bentham, for 
instance, is an unfortunate omission, and it is to 
be hoped that it may n^ be long before a second 
edition is called for and that Prof. Oliver majlicarry 
out his intention of adding accounts of several othir 
British botanists who should never be excluded 
from a historical accoufiit of botany in Britain. 

Where the general level is so high, it is gerlifps. 
invidious to single out individual essays for special 
commendation, but o§ the lectures. Hales by Sir 
Francis Darwin atid the account of Robert Brown 
by Prof. Farmer are of particular interest. The 
value of the volume is also tvery much enhanced 
by Sir W. T. Thiselton-D)ter*S|masterly account 
of Marshall Ward and by Prof. Bower’s life of Sir 
Joseph Hooker, a task ftom its magnitude perhaps 
harder than that which fell to othei> contributor 
to the volume. ^ 

One of the chief reasons why we are grateful 
for this book is ndt so much that it tells us once 
more about men whose names are as household 
. words, but rather because the value of the work 
done by those whose contributions to the science 
have been known only to the few cai^^.now be seen 
in its true light by all. Until the appearance of 
the bbok, how few of the^onnger botanists could 
have given a coherent account pf the work of 
William Griffith, Henfre;^or Harvey? 

Griffith, as Prof. Lang points out, was a great 
1 botanist 

It is true that he failed to br?ak through the 
limitations of his time and period, that he left no 
new and more correct general views to modif5^ 
the science. ‘But this is true of all his contem- 
poraries ; indeed, it is true of most botanists. To 
recreate the department science. in which a 

man labours requires a q|p^inati6n of ability andf 
fortunate chances that is given to few.” V 

It is especially fitting to, remember <jriffith at ■ 
the present day since he wags a pioneer in the line 
of botanical work now kntwn as ecology. Not 
only did he collect plants, but he frequently i 
adopted the “plan of roughjp mapoing each day’s , 
route and indicating the plants^hd associations 
of plants along the line of mardi.” Eccdogical ; 
methods, it should be remembered, were also i 
prominent in the teaching <|f John Hutton Balfour. | 
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Many passages ol^articular interest might be 
quoted from all of copiers, but £isi the boo^ 
to apprecmted iiapst ^ as a whole, we 

would rath|!r commehd it warmly.^ to students of 
natural history and to thp^e who would know of 
Britain's worries. Thapks to the diaries kept by 
bur earliest b^nists arid from the free use of con- 
tempotitry information th^biographies are full of 
living perso^i interest We can pi( 

Brown — facile botanicorum 
gloria et ornamentum^ 


picture Robert 
Britanniae 
more easily anc 


truly from the huma^:^6uche* in the following 
^extracts from his diary for two consecutive days : 

‘*Feb. 7. — Before breakfast bega: :ji . German 
aiixilfary verbs. . . . At dinner about 3 pints of 
|k>rt > . . slept in my chair till nearly 3 in the 
morning. 

“Feb. 8.— Before breakfast finished the auxiliary 
vefb iSeytz; tobe. .** '•$ A. W. H. 

fk , ' 'i ‘ 

.. - — 

PRACTICAL AND THEORETICAL PHYSICS. 

(1) The "^Essentials of Physics. By Prof. G. A. 
Hill. Pp. viii + 346. (New York and London: 
Ginn and Co., n.d.) Price 5s. k ^ 

(2) Practical Meqsui^entfin Radio activity. By 
Dr. W. Makower and Dr. H. Geiger. Pp ix + 

1 51. (London: Longmans, Green and Co., 

1912,) i,||rice ^ net. 

(3) A Systematid^ourse of Practical Science for 
Secondary and other Schools. By A. W. Mason. 
Book I., Introductory Physical Measurements. 
Pp. vii-f-126. (London: Rivingtons, 1912.) 
Price 15 . 6d. net. 

(4) Practical Physics: a TexUh 00k for Technical 
Schools and Colleges. By Angus McLean. Pp. 
xi4-402. (Londoq.: ;Adam and Charles Black, 
1912.) Price 75, 6a. net. 

(5) A Course of Eletmntary Practical Physics. 
By H. V. S. Shorter. Part i.. Mensuration, 
Mechanics, Hydrostatics. Pp. iii. Price 25. 
Part ii., Heat and Light. Pp. 216. Price 35. 
(Oxford : Clarendon Press, 1912.) 

Xb) Lehrhuch der Physik fur Mediziner und Bio- 
Jo gen. By Dr. Ernst Lecher. Pp. vii‘i-451. 

(Leipzig and Berlin: B. G. Teubner, 1912.) 
Price' 8 marks. ; 

'^7) Introduction td '^athen^tical Physics. By 
i ^ Dr. R. A. Houstoiin. ' Pp. ix+199. (London: 
Longi^ns, Green tod Co., 1912.) Price 6s. net. 
(8) Die Elektrizitdt.r By Prof. F. Adami. 
(Bucher der Naturwissenschaft, herausgegeben 
von Prof. S. GiintherSp^ und 14 Band. Pp. 
126 + 4 plates + .^o + 12^ jp^ates. (Leipzig : 
Philipp Reclam, jto., n.d.) Pricje 1.50 marks. 
(0 ^^PINIoks^^iffer as to the best mode of 


commencing instruction in every 

branch of knowledge. The Correct solution of the separation .^of radio-active subsfancej 
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{Problem is of much importance^" p^rlScularly in 
physics, in i^hich subject, for some reason, 
students seem to find more than average diflSculty. 
i The author^pf this book ha#bcen convinced by his 
; teaching experience that the most efficient method 
j of ipresenting the elementary principles is by means 
! of q\iestion and answer. His book therefore con- 
j sists entirely of a long series of questions?^ To the 
j more difficult of these questions anfwers are ap- 
pended; to the easier the student is expected 
to supply his own answers. The subjei^ts treated 
are just those usual in an elementary text-book, 
the greatest stress, fiowever, being laid on mech- 
anics, to which about half the book is devoted. 

While not questioning the undoubted value of 
[ question and answer, in ascertaining the progress 
of students, it cannot :be admitted that these form 
the function of a text-book. Question and answer 
should preferably be oral; they should also be 
mutual* as between teacher and student. As a 
text-book the present volume is comparatively 
useless, principally on account pf^he lack of con- 
tinuity and logical order ^whiem the method of 
presentation involves, but as a book^ 
it may prove of considerable value. 

{2) The appearance of a book on radio-|ictive 
measurements is very welcome. That it should 
come from the laboratory df^ProL Rutherford, 
and have for its authors two such distfeiguished 
workers on radio-activity, practically ensures its 
general adoption in advanced physical laboratories. 

It can scarcely be doubted thJit the authors’ 
assurance that so many and varied* exercises in 
radio-activity can be performed with corinparatively 
small quantities of active material will lead to the 
introduction of such measurements into the labora- 
tory courses of many honours schools in physics. 
Most of the experiments described are already so 
included in Manchester, particularly with the view 
of the students ultimately taking up original 
research in this subject. 

The earlier part of tfle book is devoted to the 
theory and practical use 8f the electrometer and 
various electroscopes, and the treatment is both 
detailed and lucid. Much useful advice i^the con- 
struction of home-made instruments Is given, and 
the student is also told "^how to surmount the 
various diflpculties which arise. Chapters iii. to vi. 
are devoted to the practical exercises previously 
referred to, the number which can bif performed 
by means of simple a^aratHs being torprising^ 
large. ^ 

The remainder of the book is intend^ for 
Original investigat<ps rather than , or^nary 
students. Here the methods of making accurately 
standard radio-active measurements an^ the 
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in considerable detail. These, togfether with the 
appendices concerning’ radio-active constants, 
ranges of particles, rates of decay, &c., cannot 
fail to be of the utmosFuse to those interested in 
the extension of knowledge in this sphere. Lack 
of space forbids as detailed a description as the 
work deserves, but it can be confidently stated that 
it will prove its own recommendation. 

(3) This is the first of a series of four little books 
on practical physics which the author proposes to 
publish. It*"is intended to form in schools a first 
year’s course, and deals with measurements in 
mechanics of solids and fluids. The instructions 
are given in a very clear manner, and the student 
is told in every case exactly how to record the 
results. The arrangement of the book and the 
diagrams^ are excellent, rendering it quite one of 
the best of its kind. 

(4) This is another book on practical physics, 

■ but one of a much more extensive and advanced 

character. The experiments described are those 
on general physic^ and properties of matter which 
are suitable for the adWnced classes in colleges 
and technic^ schools. A knowledge of the calcu- 
lus is assumed, being used for the theoretical 
^treatment of many of the exercises. Students are 
instructed in the methods of eliminating errors, 
and advised as to ^he precautions necessary to 
secure accurate results. The author has been very 
thorough in this re^^pect, and his work compares 
favourably with the various standard text-books of 
practical physicsf 

(5) Here is yet another book on elementary 
practical physics for use in schools. The two 
volumes deal respectively with mechanics, and heat 
and light. The method adopted is to ask a series 
of questions, the answers to some of them depend- 
ing merely on theoretical knowledge and the others 
involving practical observations. In all cases 
space is provided in the book itself for the student 
to record the answers and results beneath the 
exercise itself. This certainly seems to be carry- 
ing this method of teaching a little too far, for in 
the case of the slovenly student the result will be 
that the |book will be spoilt, while to the tidy 
student such spoon-feeding is quite unnecessary. 
The instructions given are rather meagre, and no 
diagrams are used for purposes of illustration. 

(6) Dr. Lecher’s book is a simple treatise on 
physics specially intended for students of medi- 
cine and biology. Tile author has endeavoured to 
make the subject appeal to them by the frequent 
introc^^iction of illustrations drawn from their own 
subjects. Naturally the book;, is quite elementary 
in character, but the scope is fairly comprehensive 
from a descriptive point of view. Some of the 
diagrams arj^. rather old-fasffioned, depicting, as 

NO. *2272, VOL. Qll 


they do, persons performing ^Ixperiments, but they 
ate well and clearly printed, as is also the text, 

(7) A book such as this Dr. Houstoun’s^has 
long been needed^ Many students of physics have 
experienced considerable difficulty both in select- 
ing and in understanding the variovj| treatises on 
mathematical physics which they oilght to read. 
The present work will serve as an introduction to 
a variety of subjects, and the treatment is such 
that a student.nvith a fair knowledge of the calculus 
and physics shoul^be ab|^ to read it with com- 
parative ease. The six chapters of the book deal 
respectively with attraction, hydrodynamics, 
Fourier series and the conduction of heat, wave 
motion, electromagnetic theory, and thermo- 
dynamics. There is also a series of examples at 
the end of each chapter. ^ One is inclined to think 
that the section on ^ermodynamics is scarcely so 
extensive as the sutiject deserves, at any rate in 
comparison with the space devoted to the other 
sections. Standard works on thermodynamics 
are, however, more readily available to the average 
student; consequently this defect is less serious 
than if might otherwise^ave been. 

(8) In this little popular Sfeatisc on electricity 
Prof. Adami mahaiges to describe in non-mathe- 
matical language various principles in electricity 
and their applications to im§ortant^ practical 
developments. The book is nicely got up, and the 
diagrams are exceedingly well produced. 


OUR BOOKSHELF. 

The Electron Theory. By IVof. Tosliinojo 

Mizuno. Pp. 336. (Tokyo ; Z. ]\ Maruya 

and Co., Ltd., 1912.) « , 

In this book, which is intended for Japanese 
readers, Prof. Mizuno, of Kyoto Imperial 
University, gives the substance of a course of 
lectures which he delivered in igii at the Kyoto 
summer school. Beginning with the vacuum tube 
discharge, the author leads his reader*' through 
the various phenomena associated with the Zee- 
man effect, Brownian movements, Lenard and^ 
Rontgen rays, up to the modern conceptions of 
the structure of the atom. In this connection the 
hypothetical forms of stable configurations are 
discussed at consperable length. There then v 
follow fairly detailed sections on the constitution ^ 
of the spectrum lines, on radio-activity, on the 
energy quantum theory, on the longituoinal and 
transver.se mass df electrons, and the like. To- 
wards the end the princirie of relativity is intro- 
duced in connection with^ichelson and Morley’s 
classical experiments. 

The author makes no claim to any originality 
of treatment; but he has majde himself master 
of the growing literature of the subject and has 
endeavoured to give a connected view of the many 
phenomena described. He is not satisfied with 
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the present state ofeispeculatiijn and hypothesis, 
and hopes for the coniing of a great mind which 
will unify the whole. . 

Luftelektrizitdt, By Ip karl,K^I^^^^ Pp. 151 
(Berlin and Leipzig r^G. J, GdlKheti’sche Ver- 
lagshandlung G.m.b.H., 1913.) Price 90 

pfennigs. 

This is one of a lorig series of cheap, instruc- 
tive books published by the^ firm of G. J. Gdschen. 
The principal contents are the earth’s potential 
gradient, forty-four |:jpges; ^?The electric con- 
ductivity of the atmosphefe, thirty-five pages; 
electric ^currents in the air (including the ordinary 
fair-weather vertical current, electricity brought 
down by rain and snow, and lightning), twenty- 
nine pages; and the radio-active phenomena of 
the atmosph^e, twenty-eight pages. Two other 
shorter sections deal respectively with the electric 
effects of sunshine and theories as to the source 
of atmospheric electricity, feThere are eighteen 
figures in the text, including some interesting 
Potsdam records of potential gradient during calm 
and disturbed w^eather. The^ author is a member 
of the staff of the Royal Meteorological-Magnetic 
Observatory at Potsdam, and is a recognised 
expert on the suipect of which he treats. Con- 
^sidering its size, the book gives an excellent 
account, clear as wdl as concise, of the whole 
subject. German results loom somewhat more 
largely than they probably would in a text-book 
written in^ France or England, but there are a 
good many refet-ences to non-German writers, 
including Chauveau, Simpson, and C. T. R. 
Wilson. 

Legons sur les Hypotheses Cosmo goniques pro- 
lessees d la Sorbonne, By H. Poincare. 
Edited by H. Vergne. Pp. lxx + 294. Second 
edition, with a Portrait and a Memoir on H. 
Poincar^ by E. Lebon. (Paris : A. Hermann 
et Fils, 1913. ) 12 francs. 

The first edition of this work was given an ex- 
tended notice in the issue of Nature for May 2, 
1912 (vol. Ixxxix., p. vi). The present issue has 
been enriched by a portrait of Prof. Poincar^, and 
by the inclusion of a biographical hotice and critical 
estimate of the eminent savant’s work by <^M. E. 
^ebon, who has in addition made a few necessary 
orrcctions in the text. 

1 Manual of Agricultural Chemistry. By H. 
Ingle. Third edition. Pp. vii-h397. (London: 
Sc6tt, Greenwood and wSon, T^i3.) Price 75. 6d, 

The first edition of Mr. Ingle’s book — reviewed m 
the issLie^of Nature for July 10, 1902 (vol. Ixvi., 
p. 245) — dealt with the chemisify and physics of 
subjects relating exclusively to English agricul- 
ture. In the present edition, however, ^erence 
has been made to the chemistry of crops of^ropical 
and sub-tropical ^untries, as well as to questions 
of stock-feeding m. other lands. In addition, the 
book has been revised, and to bring it up to date 
some portions have been re-written. 
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LETTERS TO THE EDITOR: 

^IThe Editor does not hold himself responsible for 
opinions expressed by , his correspondents* Neiihm 
can he undertake to return, 'or to correspond with 
the writers of, rejected ntdnuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,] 

8^6 Phenomena Conneoted with Reflected X-Rays. 

The diagrams shown in Figs. 1 and 2 represent 
photographs obtained^ when X-rays were reflected^ort 
rock-salt and quartz. The spots lying on the left 
of the vertical line are due to the rays which have 
passed directly through the crystal, while tHbse on the 
right are produced by reflected rays. It is ea^ to 
see from Fig. 2 that there arei^i^five s|fifots due to the 
impact of the reflects rays. Thf middle spot and 
the two on the outside are more intense than the 
two others. The optical axis of the quartz specimen 
lies in this case in the plane of incidence forming an 
angle of i' with the surface of the crystal. 

An explanation of the different 5pots ofj'eflection 
shown in Fig. 2 ran be given with the help of Fig. 3, 
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it 



Fig 3. 

which is meant to show a cross-section of a hexagonal 
crystal cut at right angle to the opti^l axis. The 
points of intersection of the lines dravm in full may 
represent the positions of the molecules in th^ crystal. 
Considering this figure we can assume that the 
more intense rays arc reflected by the layers which 
are parallel to the lines drawn in full, and the weaker 
ones by layers which are parallel to the dotted lines. 
It is obvious that in the first case the molecules li^ 
closer together than in the second. 

In addition, in Figs, i and 2 there are seen a series 
of lines which seem to converge towards the points of 
impact of the reflected rays, and are distributed 
in a way which is very similar to a spectrum obtained 
with visible light by means of two crossed gratings. 
Provided that in our case the phenomenon is due 
to an effect similar to that of crossed gratings, the 
directly reflected rays must be regarded as spectra of 
the order zero. On account of the diffusion of the 
lines, however, it is not possible at present to deduce 
from this the wave-length of the X-rays. 

^ E. Hupka. 

# Physikalisch-technische ReichsSnstalt, 


% 



26 


NATftHP, 


TMay Ki 'rQi 


. > Diffraction Patternc Crystals, v 

The fatten tion given, iti this laboratory anid else* 
where, to the effects prodjiCed by^ passi^^< ^ be^ of 
Kontgen radiation through Crystals sug^sted to me 
that it might be of interest to exkm^ne the image 
produced when a narrow pencil o( ordinary light 
fails on a photographic plate after passing through 
a crystal. The Tens was removed from a camersf, 
and in place of it there was attached a tube about 
30 gm. in length and 3 cm. in diameter. The tube 
was lined with black velvet, and provided with three 
^diaphragms pierced with pinholes from ■ one-half t* 
three-quarters of a millimetre in diameter. In thi 
way^J endeavoured to secure that a cylindrical penc 
of light of small cross-section should enter th 
camera. In ccwisequ^ce of diffraction at the la? 
aperture the impression on the photographic platt 
when no crystal was interposed,^ sometSnes extende 
over a considerable area, resembling the diffractio 
images recently discussed by Mr. J. W. Gordon (Prot 
Phys. Soc., vol. xxiv., p. 428, 1912). 

The cg^stal to be investigated was placed at ; 
distance of about 5 cm. frogi the last aperture, am 
about 20 cm. from the photographic plate. The re- 
sulting image often showed lines or streaks radiating 
from the centre at angles depending on the crystal . 
and its orientation. These effects are obtained only ' 


I h^d^ in front of a . _ 
of light* In this 

cavities! parallel . W LiAfS^ ^lAUC-|i*.C»»n 9 )B 
Jphedron ' kn^wn as Sonie sapphires als 

asterisihj, .^d .here aPtn it is due te tubula 
cavities in planar parallel to the prism {xoT}. I ar 
not avirare that selenite has been studied for^asterism 
I should think it is very likely that certain specimen 
, will show it, thdl^ rich in cavities or enclosures 
'the cavities would probably be parallel to the per 
feet cleavage plane (the sjjmmetry plane 5 |oio} alon| 
which selenite , crystals are tabular), and ^possibly alon^ 
the two minor cldavage directions afioq} 
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be at once explained.' 

Although the results obtained do not reveal any nev 
physical phenomenon, I shall be glad if the exf>eri 
ments prove of interest ■ to the crysfdUogi'apher ^ aj 
affording him a convenient method of studying certair 
features of crystal structure. H. S. Allen. 



Set«nit«. 


Phlogopite. 


by* giving q prolonged exposure or using an in^nse 
leource of light. With a mercury- vapour lamp, fivt 
SIX hours* exj^sure was given ; with diffused day- 


or 


V -- O-"-*** •••V.. v».««v«.9VV« \Aaj- 

iign^ several , day s’ exposure was required; but by 
direct light of an arc lamp an exposure 
of five :W;Sfe#minutes was found sufficient, 

1 haVfl^^ly found such radial streaks in cases where 
the crystaj!/shpwed a more or less streaky appearance 
when examined by the naked eye. It seems clear that 
the striatibns in the crystal act just like a diffraction 
grating, fin) the case of selenite the complete pattern 
resenibles art pight-rayed star; the angles between 
fhe radial streaks seem to agree with the angles 
between the axes a and c and (possibly) the first and 
second median lines. 

I desire to thank Dr. Sibty and Dr, Tutton, to 
whom some of the photographs were submitted, for 
crystallographic information. Dr. Tutton writes 
I ahould j^ink the^ phenomenon of the streaks in 
the photograph is due to the well-known ‘asterism.* 
Astensm is particularly well shown bv mica, especi- 
ally the variety known as phlogopite' It is due to 
line enclosures arranged along the glide-planes, and' 
parallel to the cleavage plane. M shows itself as a 
six-rayed star (or occasionally ti^lve-raved) when the 
mica IS held betwd|n th. eye and a 'bright sourM 
ol ligiit. Calcite also shows asterism. roftnin r*f*vci*<ail» 
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Bird Protection and the Collector. 

I Thk protection and, preservation of wild birds in 
j Great Britain is in tliese days beset with difficulties 
of many kinds ; but as regards especially the preserva- 
tion of the rarer birds of our couiitry, the one great 
and ominous danger is the indivi&al whom Sir Her- 
bert Maxwell has described a^’**tilp‘ cursed collector. 

, At ..this tiirte of the year the pi:ofessional collector of 
eggs infests the country wherever rare species are 
v^nown or discovered to breed, and wherever clutches 
are to be had which have their value in the market. 
At all seasons of the year the professional collector of 
birds is despoiling the land of the noble, the beau- 
tiful, the unfamiliar forms of bird-life that hide in 
diminished numbers among U|^-frequented commons 
and heaths, mountains and:ip|kes, woodlands and 
forests, or visit the country in small numbers 
and nest at their peril, with a price upon their 
heads and upon every egg thw lay. 

It may indeed be said tha^whileifea percentage of 
naturalist.s are working to protect birds, to keep up# 
the number of our native specie, andi^o bring about 
some comprehension of thdjjpVing creature, others 
are eager only to secure for themselves, by hook or 
by crook, the skins and feathers, and the empty 
shells, to fill their cabinets or to seir or barter. As 
one of t|ieir number has written, . with unconscious 
irony, the preservation of a bird should begin as soon 
as it IS killed. 

A correspondent of The Times wrote the other day 
of the egg-collector These pests know no boun- , 
daries and observe no laws which stand between themy 
and the objects of their rapacity.” Copld the experi- 
ences of some of the Workers in this society be 
divulged the truth of 1 that statement might be 
thoroughly demonstrated.^ Neither the ” rarity V col- 
lector who values the ” British-taken ” bird or egg^ 
solely because it seldom oticurs or isv on the v^e 
of extinction in Britain, nor the “rar.^” collecto^o 
wrhoni the speckles on ‘an eggfsheilVare Icings of 
ab^rbing interesljj| will slop at any artifice or any 
dodge in pursuit of his quest. 

,# The problem lies in this, tijat the offenders are 
largely ;5jpen of g^aith and position, officers in the 
Army, ejergymenf ” ornithologists;” popularly known 
for their interest }n bird-life, andc^ven for their pro- 
nouncements in print on bird projection ; and that 
these collectors not only snap theV fingers^at the law 



visions, but ^ work 

for tnem, give 4 ipw*yi;i^)j)® tQ^ 
in the responsible posiri6jjt^t^)P'1b&ep^s ad^oastgu^ 
and also fishermen, s||^erds,: and;>|Hie^^ whose 
ignorance and povjertjftTender them catVpaws. 
The gamekeeper i^ceives an iritibaation that a certain 
firm of “ naturalists/* will, be happy to hear fn® him 
with pertain birds or eggs which may come 

to his notice, ' and will give ' him handsome terms ; 
possibly the owner of >1:he^ estate inquires later on 
whether a notable specie^ imch he was a little proud 
to have on his land is stm there, and is told that 
it unfortunately attacked the chick&.and had to be 
shot, or, moi-o\ singly, that it haP“ disappeared.” 
The crofter or thM^herman is told that the rich 
>ll^visitor at the hotel^ives a wonderful sum for such- 
and-such eggs, whicfi bears are found on a neigh- 
bou|ing islet or moc^qt that he wishes to be taken 
to see a nest, and will pay his guide well; and in a 
fe<fr years the oird has ceased to breed in that neigli- 
bourhood. " « 

The creation of reserves has been advocated ; various 
arfeas have been described fn county council orders as 
‘‘protected,’* in which birds or eggs may not be taken. 

' But the preation of reserves or the definition of areas 
will not in themselves check unscrupulous collecting. 
For some years this society has, with the best results, 
employed watchers to guard certain breeding-places , 
of rare birds. Some score of these are scattered over i 
Great Britain, frpm the Shetlands and Orkneys to 
Sussex and Corpifell, and more will be employed as 
the much-neededSimds permit^ but the utmost care 
has to be exdip<:isP|^lSS‘ their appointment ; they must 
have fair pay to pi;^tect them to some extent from the 
temptation of bribSfe.; and members of our watchers’ 
committee visit their stations from time to time to 
inspect and judge actual results. Brean Down, of 
which the society rents the shooting rights, we hope 
to make a compfete , reserve for birds. It is excep- 
tionally well suited ®;the purpose, and cannot well 
be visited without tffe'' lcnowIedge of watcher. 
Dungeness is a ‘‘ protected . area ” guarded by the 
society’s watchers during tHe breeding season. Yet 
at Dungeness a, collector took advantage of a permit 
obtained by an unsuspicious friend to pocket all the 
eggs he could seize^pon; followed by a watcher he 
was compelled to ||»gbrge and restore every one. 

At Brean Down last spring the solitary young bird 
w^ taken from the peregrine’s eyrie; an honorary 
watcher, discovering what had happened, pursued the 
culprit by motor-car, obtained the bir4 brought it 
back to the down, and with considerable difficulty 
restored it to the nest. ‘ 

On a protected island ^ few seasons ago, per- 
mission to view was again gained by stratagem, and 
^the visitor, cIo.sely followed, was at last impelled to 

that ‘‘it was a pity to leave such nice eggs,” and 
he would stand the consequences of taking them ; 
the consequeri^ea k^p'pily worked out at ih per egg, 
and the eggs Were forfeiteH. In Scotland the society 
iias had to employ detective-inspectors, whose work 
c^led for vigilant circumspection. In Wal^ the 
kites’ nests have To, be gilded day and night. In 
many c|j|es the eggi of T^l^iers, ravens, peregrines, 
and other spetieis art taken year^j, after year, so that 
no young bird ‘is ever reared, aiiS only the presence 
of keen and detei^ined watchers can ^ stop this, 
prevent the destruction finally of the parent biros. 

To the collector the idea of extermination of a species 
can suggest no regret ;Tt would but add to the value 
and interest of his specimen. 

Reserves and county doundl orders are admirable in 
intention ; the latter are useful as affording possibility 
of conviction and, fine where offenders are caught in 
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'Butwks;?- deterrents' 

personiof this class, and unless carefulte WOrdi^^^niay 
indeed' , presenpi! of a rare 

species. A TSw^to -deal with possesion and the 
possessor is absolutely Mcessaiy, /as well , as a 
strong public^pinion which' shall cause . theSlI col- 
lectors to be held in^he contempt they -deserve anld 
, shut them 01^ from society of decent .naturalists. 

I One proposaras to thd kind of Taw n^d^lhas been 
' m^e by Mr. W. H. Hudson 
chap, xii.) : — ^ ^ ’'T- ; ' TTv ,'4; 

” There is^^^eally only one way oU 0 of tfie difficulty 
—one remedy for an evil which spite of 

penalties and public opinion— namely, 'to forbid 

the making of collections of British . birdS 'by pilVate 
persons. . . . Without such a .law it has now fepme 
impossible to save the best orour wild bird-life/* 

The words are even more true now than when they 
were written, and the time is more ripe for translating 
them into action. The old idea that not only must 
the ornithologist make collections, but that collections 
make the ornithologist, is giving way l^fore the 
nature-reserve and the nature-student. But if the 
nature-reserve and the prohibition to take rare bkds 
and rare eggs are to be more than a comfortable 
delusion, the open advertisemei^ and the secret cir- 
cular, the open incentive and'%e secret bribe for 
“procuring” specimens and for harrying nests, must 
be put a stop to. The source and motive, the fons et 
origo, of all these things is the private collection. 

I,,. Gardiner, 

Secretary, Royal Society for the 'J^rotection of Blinds. 
23 Queen Anne’s Gate, London, S.W, " 

MeGhanically-formed^Grikee^ 8a|iid$tone. . 

In the Lower Old Red* Sandstone of the west of 
Caithness I have noticed an appearance which recalls 
the grikes due to erosion of which Mr. Caru^Wilson 
writes in Nature of May i. It Js seen in the plat- 
form of marine denudation in mffolnor inlet on thf' 
north coast at the village of Rea^i eleven miles west 
of Thurso. The dip of the rocks varies fronr^o® to 
averaging 17*^, 10® west of north, and low 
scarps, lying transverse to the axis of 'the bay, run 
down to the sea, giving rise to the tiny Jnlets locally 
known as “ports,” or “porties.” 

At the harbour begins a thick sandstone, stretch- 
ing in a southerly direction to a thickness of abou^ 
120 ft., which appears to pass laterally into the grey 
and blue flags so prevalent in the area, Sfpgrated 
from the main body of the^ sandstone by uaggy 
sandstone and blue flag is the thiij^ sapdstone in 
which the “grikes” are seen. T ' 

There does not seem to be any lithological, differ- 
ence between the rock of the main bo4y lgbd that of 
the layer with the “grikes.” Both are grey sand- 
stone, which weathers to a light reddish-brown colour, 
and there is an appreciable amount of hasmatite pre- 
sent surrounding the quartz grains which make up 
the bulk of the rock. Felspars are fairly numerous 
and fresh, and there are wisps both of muscovite and 
biotite. The cement is largely micaceous, but calcite 
is present, and there h^ been some deposition of 
quartz from solution. TWl quartz grains are not well 
rounded. » g 

The grooves are smaller than those Mr. Carus- 
Wilson mentions; the largest are about a foot deep 
and four inches wide, but the length of the longest 
is well over 16 ft. They run in two directions at 
right angles, pagllel to the dip and strike, and 
the network is at places so fine .^that miniature stacks 
^fstand out, about 4 in. square in Wction. 

As the place is ab^t 40 yards below the beach of 
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vvvy coarse shinf^lo one turns from the erosion hypo- 
thecs, and the slif,ditly pitted nature of the rock 
surface suK^e^^ts solution.^ ^ Alkx.^ StEVins. 

(Jeolot^ical Department, Lhiiversily of Glasgov 
M^y 0. ^ 

The Mountains and their Roots. 

Ma)ok Cowjk’s letter in Naiurk of May 8 gives 
I he inipressif)n lhal I had the facts of the obsorva- 
liniis on llie detlei'tion of the plumb-line in 
India helore me, and (hat I made my assumj)- 
tioiis as to relative densities, and the mode 
td compensation hy extension of depressed crust 
b.iirath (he plains, “suitably adjusted,” so as 
if /)ossibIe to bring out (he desin^d results. 'I his was 
/!«)/ /he (ase. 1 made the assumptions about if^lutivc 
d( n>/ti« s ulii(h se<‘med to b(‘ priori probable; and 
I( will be S(‘en from the diagram at p. 1S4 of my 
■(’hysi(s of th(‘ Earth’s Crust ” that fifteen years 

briore I wrote the paj^ei* in the Viiil .A/ng. I had 
<iigg<*sted that < onijjressed imuintains would l)e partly 
supported by an ext(*nsion of the depressed crust ' 

biAond them. 

Should anyone be inclined to undertake the labour ■ 
of (aleulating from my formula*, introducing fresh 
((jfistants, or other distances, 1 would warn him that ' 
in the VhU. Mag. there is a misprint. In the for- 
mula for the plateau, after the first bracket, insert A*. 

1 am much pleased that after so long a time my 
theories are under discussion, and I hop(‘ to come 
well out of it. I am sending to the (Ufological . 

Mttgaziiic a reply to some remarks by .Sir T. H. | 

Tfoiland in that journal, and to this 1 would refer ! 
\()ur readers as morf' fully giving my views on some 
of the points under discu.ssion. O. Fisher. 

(iraveley, Huntingdon, May <). 

An Application of Mathematics to Law. 

I HAVE read Mr. Potts’s lett(‘r in Naiuke of April 
jy, but am at a los.s to understand the use to which 
hr would put his equations. 

If it be his object to find some equation giving 
the validity of a patent or foretelling in any way the 
probability of its being upheld in a court of law, he 
lias clearly failed to do anything of the sort. 

If his equation l = M-bi is to be of any value, the 
quantity i must have a fixed value greater than zero. ; 
In fact, however, for any given patent, i may have an i 
infinke number of values, including zero, since each ! 
person will have his own idea of the amount of j 
ingenuity that must be shown in the particular case 
by the inventor. Thus the inventor will certainly put ! 
a high positive value upon i, while his opponent will j 
as certainly say that the value of 1 is zero. It is clear ! 
that the value of i can only be finally settled when 
the validity of the patent has been settled by the 
House of Lords, and at this stage of a patent’s career 
it is scarcely necessary to have an equation to test 
its validity. So far as the rest of his letler goes, he 
seems to have chosen a rather complex method of 
setting out a few of the chief principles of patent law. 

R. Stafford Ckippr. 

Fulmer, Slough. 

1 DID not imagint' that my letter would be taken 
as an attempt to supersede the present methods of 
determining validity. I intended it as a contribution 
to the theory which underlies thft enormous volume 
of our case-law on the subject. Surely, as in other 
cases of the progress from empiricism to science, the 
first step must be in the direction of mathematical 
or symbolic expression of the facts. The value of 
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such a symbolism isi» twofold : first, as an aid to 
. precision of thought;, and second, as prclmiinary 
' to generalisation. It is a vital principle of English 
law that all decisions shall harmonise with precedents 
as much as possible, and on this account alone any- 
i thing should be of value which assists in formulating 
generalisations. We admit the value of theory in iho 
physical sciences, apart from immediate ^practical 
re.saills: why should an attempt to develop a theory 
' of law b(‘ condemned becau.se it does not at once do 
: avvav willi the functions of the judge? 

' Mr. C^ripps’s diflicully as to the value of t will not. 

■ be so great if the actual cases given in my letter are 
studied. 1 may add 4we, however, that it is imma- 
terial what this value is, provide that it is measur- 
ably greater than zero. It is settled law that 
scintilla of ingenuity is sufiiciont to support a patent 
for sornetbing new and useful {cj, Thompson v. Amer. 

: Braicb'd Win* Co., in the House of Lords, and other 
' cases). I (herefoia* employed this symbol merely' to 
indic'ate that there had to be some positive difference. 

Harold E. Potts. 

University Club, Liverpool. 

SYNTHiniC BIOLOGY AND THE 
MECHANISM OF LIFE. 

T he presidential address delivered hy Prof. 

Schafer to the British Association in 1912, 
and the subsequent independent di.seussion at a 
joint sitting of two of the sections, served, as 
vv^as pointed out by Prof. ArmstfSong in a paper in 
Science Progress in October last, “as a useful 
corrective to the wave of vitalism that has passed 
over society of late years owing to the pervasive 
eloquence of Bergson and other writers.” Prob- 
ably the majority of those who have studied the 
phenomena of life from the chemical side will 
agree with Prof. Schafer in his dictum that “at 
the best vitalism explains nothing,” and accept 
his opinion “that we may fairly conclude that all 
changes in living substance are brought about by 
ordinary chemical and physical forces.” Tlu* 
dillicully, how ever, lies in obtaining any satisfac- 
tory information as to what arc the actual chemical 
or physical changes which occur in the real living 
cells or tissues. Since this discus.sion was held 
Prof. S. Leduc, of the School of Medicine at 
Nantes, has published a monograph ^ in whicli he 
approaches the problem from the novel point of 
view* which now for several years past has guided 
his experiments and with wdiicb readers of hi> 
“Mechanism of Life ” will be familiar. 

It is impossible to do justice to the author’s 
arguments or make clear the' proper value of his 
demonstrations in a short article such as the 
present, but this will at least serve to direct atten- 
tion to a few^ of the very remarkable results that 
he claims to have achie^d, which, if verified, are 
certainly of the highest significance to the^student 
of the phenomena of life. 

,The basis of Prof. Lcduc’s work may be sum- 
marised in his own words as fallows : “ It is in 

the physico-chemistry of liquids that an explana- 
tion of the phenomena of life is to be sought ” : 
and he develops his views largely by studying the 
nature of diffusion in liquids and the phenomena 

^ “La Iliolocie Svnth^tique.” Ry Prof. Strfphanc T.fdiic Pp. ii 1 217 
(P.'iris; A. Poinat, IQ12.) 
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that are thereby produced. He regards diffusion 
as brought, about by currents which radiate to 
and from the centres of greatest concentration; 
when a drop of solution of higher ^concentration 
is placed in a solution of lower concentration, the 
drop becomes the centre of symmetrically Radiating 
currents, the one set, consisting of the solution 
of higher concentration, radiating outwards 
(centrifugal), the other set (centripetal) radiating 
inwards and consisting of ^the solution of lower 
concentration. The force producing the currents 
is the osmotic pressure. Their centres of emis- 
sion, true dynamic centres 0^ poles, are of two 
kinds : centres of osmotic pressure greater than 
^ that of the medium or positive poles of diffusion, 
and centres of lower osmotic pressure or negative 
poles of diffusion. Around these poles of diffusion 
the dynamic and kinetic phenomena are the same 
as those which exist in the ail her around electric 
or magnetic poles ; the same mechanical laws con- 
trol them, and a molecule is displaced in the liquid 
exactly like an ion in an electric field.” Photo- 
graphs are given by Prof. Leduc which show 
^hat, for example, a drop of tinted water diffuses 
into a saline solution along lines which exactly 
correspond with the discharge from an electric 
point or wilh the lines of force from the pole of 
a magnet. “It is the graphical representation 
of a centre of force such as was demonstrated by 
Faraday.” Concentric circles of concentration 
are produced by diffusion which correspond wilh 
Faraday’s equipot^ntial surfaces. ^ 

By utilising differences of concentration and 
the accompanying osmotic and chemical pheno- 
mena under different conditions and with different 
substances and media, Prof. Leduc states that he j 
has been able to reproduce many phenomena which 
have hitherto been regarded as characteristic ex- 
clusively of living matter. Of a few of these a 
brief description is appended. 

Tc// Synthesis . — Of the many different types of 
cell which Prof. Leduc states that he has “syn- 
thesised,” the photograph, Fig. i, shows three 
varieties : A is an artificial cell produced by a 
drop of solution* of triammonium phosphate in a 
solution of sodium carbonate and- trisodium phos- 
phate; the “nucleus” is large and the analogues 
of the protoplasmic processes anij the enveloping 
membrane thick. The middle figure B is an arti- 
^ licial aster produced by a drop of water tinged 
\Vith Indian ink in a solution of potassium nitrate. 

C shows an artificial cell with interior granula- 
tions. When such cells are prepared with a pre- 
cipitated membrane composed, for example, of 
calcium carbonate or phosphate, they grow in 
size owing to the fact th^ the centripetal diffusion 
(of water) is greater than the centrifugal, the | 
surrounding membrane becoming correspondingly 
extended. 

3 Reftrence may here be made to a paper by Dr. Horace T. Brown and 
F. Escombe on .st.atic diffusion of gase.s and liquids, &c. (Phil. Trans., 
1900. 119 ^ K, 223), which i.s not referred to by Prof. Eeduc, biit suMtnntially 
corroborates his views on the^e points. In this paper it is shown that the 
lines of flow of gas Ihr solute diffusing through a perforated diaphragm are 
the analogues of the lines or tubes of force, and the .shells of equal density or 
concentration obtained the analogues of electrical surfaces of tquipotcniial. 
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Karyokincsis . — The reproduction artificially, by 
very simple means, of all the phenomena character- 
istic of karyokincsis is , one of the most striking 
achievements to which Prof. Leduc lays claim. 
The photograph (Fig. 2) shows four successive 
periods of cell-division reproduced by diffusion. 
“ If in a saline solution there is introduced between 
two tinted drops, of less or greater concentration 
than the solution and representing the centrosomes, 
a^drop of solution very slightly more or les*i? con 
centrated than the .solution and representing a 
nucleus, all the transformat ions, all the movements, 



and all the figures characteristic of nuclear division 
are seen to unfold themselves in their proper 
sequence ahd regular order.” In the figure A 
shows the spirem stage, B the orientation of the 
chromatic substance in the eqtiatorial plane, C 
the chromosomes on their way to the centrosomes, 
and D the two final cells produced as a result of 
the action. 

Multiplication , — If an artificial cell is kept for 
a sufficient time in the liquid from which it has 
been formed, after a lime a furrow appears in 
the interior of the cell and later other furrows 



FtG. 

appear whicli split up the cell into secondary cells, 
the number of which rapidly increases untiLthe 
artificial cell becomes nothing but a group of 
secondary cells — that is, an “artificial morula.” 
Fig. 3 shows a comparison of the gerininative disc 
of a hen’s egg (A) with the segmentation of an 
osmotic cell produced artificially. ^ 

Nutrition and Developm^t . — In a chapter on 
the physiology of nutrition, illustrated by a number 
Df striking photographs which we cannot repro- 
duce here, Prof. Leduc contends that the “facul- 
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lii*s»of milritii/n, absorplion, elaboration or chemi- 
cal nn'lamorphosis, assimilation, elimination, 
i^rowth, de\ clopniont, functional differentiation, 
organisation, inanition and disease are shown b\ 
osmotic growths exactly as by living- organisms.” 
Striking examples of a eomparatively high degree 
of organisation are given in the chapter on “mor- 
phogeny,” such, for instance, as the capsular 
terminations of the hlament-like growths obtained 
with ^manganese salts, or the “osmotic fungi” 
w hich very closely resemble natural fungi in their 
appearance and structure. One of the most inter- 
esting f(‘atures of these growths is the selective 
distribution of colour in the different parts, one 
ptirtlon of which may be, for instance, greenish- 
white, another light green, another part dark green 
and other parts golden yellow. 

niiototropisni , f^^alvanotropisni , ike. — Prof. Leduc 
{'oiitends thatiithe majority of siK'h phenomena as 
phototropism, chemotropism and galvanotropism, 
which have been reg-arded as essentially vital 
phtMioincna, can be artificially reproduced with 
purely mineral or unorganised material. If, fo 
example, a bath of a salt solution is placed so 
that one half is illuminated and the other half 
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is in darkness, and a drop of water tinted with 
Indian ink is added, “the particles of carbon 
abandon the illuminated portion and take refuge 
in th^ dark part.” These and similar results are 
utilised by , Prof." Leduc in a discussion of the 
nature of the changes occurring in the production 
of sense impressions. One of the most striking 
phenomena in this domain, the deformation of the 
)\ Lile, with the production of a protuberance on 
the side of the spermatozoid, which Sachs called 
‘^the most surprising phenomenon in fecundation,” 
lh*of. Leduc claims to have reproduced artificially 
in a very simple w,ay : If near an artificial cell 
(hypotoni('), produced in a non-saturated solulio’ 
of j^otassiuin nitrate, a small crystal or potassium 
nitrate be placed, not only Is the artificial cell 
d(dbrmed with a protuberance on the side of the 
i rystal, but the lines of ('irculalion within the cell : 
ar(‘ (widently also influcnce<l. ' i 

In this small treatise tt8 photographs are re- | 
f)roducAi, each of which is said “to be expressive j 
of a fact and^ to repre.sent the result of a series j 
of experiments.” It has here been possible only j 
to outline in the most general manner the character j 
and scope of the work. A. D. | 
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SEMI-CENTENNIAL CELEBRA TION OF 
THE NATIONAL ACADEMY^OF SCIENCES 
IN WASHINGTVN. 

National Academy of Sciences of the 

A United States celebrated the fiftieth ajcini- 
versary^*^of its foundation on April 22-24 
Washington. A special programme was arranged^ 
and many distinguished guests were invited to 
participate in the celebration. Jn recognition of 
the function of the' academy the scientific 
adviser of the Government, President Wilson^ 
\'ice-President Marshall, and Chief Justice White 
took part in the eifercises. 

The celebration was held at the Smithsonian 
Institution, and began on the morning of April 22 
with an address by the retiring president of the 
Academy, Dr. Ira Remsen, who reviewed the 
history of the organisation and gave an account 
of the’ scientific labours of the incorporators, and 
of the various trust funds of the academy. 

Dr. Remsen was followed by President Hadley, 
of Yale University, whose theme was the relation 
of science to hig-her education in America. An 
address was then delivered by Dr. Arthu*' 
Schuster, F.R.S., on international coqperation in 
research. After a luncheon the academy and 
guests listened to a brilliant lecture by Dr. G. E. 
Hale, director of the Mount Wilson Solar 
Observatory, on the earth and sun as magnets. 
The lecture was illustrated by lantern-slides and 
experimenis. Jii the evening a reception was 
.given by the regents and segrA:ary of the vSmith- 
sonian Institution, the hosts being Vice-President 
Marshall and C'hief Justice White, Chancellor of 
the institution. ■ 

On the morning of April ^3 an address was 
delivered by Dr. J. C. Kapteyn, director of the 
astronomical laboratory of the University of 
Groningen, on the structure of the universe. In 
I the afternoon the academy and guests assembled 
I at the While House, where certain medals and 
prizes of the academy were presented by President 
Wilson. Dr. R. S. Woodward, director of the 
Carnegie Institution of Washington, read the 
reports of the committee on t^fe awvards, after 
which the President handed the medals and prizes 
to those who were to receive them, or to their 
' representatises, prefacing his action by brief re- 
. marks in whicli he gracefully referred to the 
j academy as a great society, and as one long . 
I associated in an advisory capacity with the Govern- 
! ment of the Ignited States. The awards were as 
! follows : — 

The Watson medal to Dr. J. C. Kapteyn in 
recognition of his bold, penetrating researches on 
the problem of the struc^re of the stellar universe. 
Dr. Kapteyn received the medal in person. 

The Henry Draper medal to M. Henri 
Deslnndres, of Meudon, France, for his noteworthy 
rf^earches in astrophysics. M. Deslandres not 
being^ present, the medal was 4elivered to the 
French Ambassador, M. Jiis^erand. ^ 

The Agassiz medal to Pr. Johtn Hjort, of 
Bergen, Norway, for his. meritorious contributions. 
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to the science of oceanography. In the absence 
of Dr. Hjort, the medal was received by the 
Norwegian Minister; Mr. Bryn. , 

The Comstock 4j)rize of 1500 dollars to 
Prof. Robert A. MilliKan, of Chicago^ for his 
demonstration^ of the exis|ence of electric atoms 
in elements and of the equality of the#eleclrical 
charge of positive ahd negative ions in ionised 
gases, and his additions to the knowledge of the 
molecular constitution and kinetic phenomena of 
^■ases. 

A business meeting was held on the morning 
of April 24, when the followii^g officers and new 
members and foreign associates were elected : 

V/ 'resident^ William H. Welch; Vice-President, 
Charles D. Walcott; Foreign Secretary, George 
E. Hale ; Home Secretary, Arthur L. Day ; 
Treasurer, Whitman Cross. Ne^v Members: 
Henry A. Bum stead, Gilbert N. Lewis, Louis V. 
Pirsson, Erwin F. Smith, Leonard E. Dickson, 
Lafayette B. Mendel, Edward B. Rosa, Ross G. 
Harrison, Aeoi^e H. Parker, Armin O. Leuschner. 
Xe'iv Foreign Associates : Arthur Schuster, Theodor 
Boveri, William Crooki^s, Gaston Darboux, Henri 
rteslandres^ Albert Heim, Albrecht Kossek Karl 
Friedrich Kmstner, Johannes D. van der Waals, 
August Weisniann, Max F. J. C. Wolf. 

On the afternoon of April 24 an excursion was 
made to Mount Vernon on the U. S.S. Mayflower^ 
which had been placed at the disposal of the 
academy and its guests by the Secretary of the 
Navy. In the evening a banquet was held in the 
Now Willard Hotel, at which speeches were made 
by \^ico-President Marshall, the Right Hon. James 
Bryce, President Rernsen, Dr. S. Weir Mitchell, 
Senator T. E. Burton, of Ohio, and Dr. W. W. 
Keen, President of the American Philosophical 
Society. 

To mark the anniversary, the academy published 
a history of its first h^lf-century in a handsome 
volume of some 400 pages. It includes an account 
of the foundjpg of the academy, its annals, bio- 
graphical ^ketches of the incorporators, and a 
chapter on the work of the academy as the scienti- 
fic adviser pf the Government, together with 
appendices, which is a list of publications. 

SCALES OF FISH AS TESTS OF AGE, 

l^f^PHE general principle that the age of a fish 
may l>e determined by a study of the mark- 
ings on the scale has now been generally accepted 
for many fishes, especial^ for the Gadoids, 
Clupeoids, and Salmonidae. It has been main- 
tained, especially by ^Norwegian naturalists, that 
the principle may be carried still further, and that 
from a ri^easurementiipf the portions of the scale 
representing the growth of successive years the 
length of the fish at the end of each year of its 
life may be calculated. If this proved to be true, 
the average animal growth rate of fishes could be 
determined by nie ^amination of comparatively 
small samples^'of fishL since each of the older fishes 
would give values for a number of years. 

That the use of the method iri this wav must 
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be undertaken only with great caution is clearly 
shown in a paper by Miss Rosa M. Lee, published 
by theTnternational Council for the Study of the 
Sea (Publications de Circonstance , No. 63), en- 
titled “An Investigation fnto the Methods of 
Growth Determination in Fishes. “ By an acute 
and penetrating analysis of the measurements of 
scales from herring, haddock, and trout, MisSs Lee 
shows that if the lengths of the fish at the end 
of ‘each year are ciilculated from the le^ths of 
the annual rings on the scale, measured m)m the 
centre of the scale, along its major axis, the 
figures obtained appear to indicate a change in the 
growth rate of such a nature that the younger 
fishes attained a greater size at any given age 
than was attained by older fishes at the same given 
age. Thus whereas in a sample of herrings the 
four-year-old class gave an average calculated 
length of 25*8 cm. at the end of the third year, 
the ten-year-old class gave an average calculated 
length of only 21*3 cm. at the end of their third 
year. 

Various hypotheses are put forward to account 
for this phenomenon, of which the most probabjje 
seems to be either that it is due to an actual 
shrinkage during the later life of the fish of the 
portion of the scale already laid down, or that in 
the samples of fish examined there has been a 
segregation according to size of such a character 
that only the larger sizes of the earlier age groups 
are present. The subject is clfearly one which 
must be further investigated before certain con- 
clusions as to age can be arrived at from the study 
of fish scales. 

^ -- -- - ^ - -J.- 

THE ROYAL SOCIETY CONVERSAZIONE, 
''PH hi annual May conversazione of the Royal 
J- Society was held in the rooms of the society 
at Burlington House on Wednesday, May 7. 
During the evening lantern demonstrations were 
given by Mr. Leonard Bairstow illustrating cascj^ 
of eddying fluid motion of interest in aeronautical 
research, and by Dr. A. Smith Woodward oh the 
discovery of a palaeolithic human skull and man- 
dible at Piltdown, Fletching, Sussex. Many 
objects and instruments illustrating recent scienti- 
fic methods and results were exhibited, and most 
of them are described in the subjoined summaries 
from the official catalogue. Exhibits referrilfg to 
related branches of science have, so far as possibl^ 
been grouped together. 

Prof, J, T, Morris: The electrical measurement of 
wind velocity, as applied to the distribution round a 
circular rod in an air current. In the air current is 
fixed a Wheatstone bridge made with alternilte arms 
of platinum and manganin. At normal temperature 
this brjdge is out of balance. It is supplied with 
either (a) a constant voltage, when a millivoltmeter 
in place of the usual galvanometer gives indications 
depending on the wind velocity; or (h) a current 
*which can be varied so as to bring the bridge into 
balance for any velocity ; the^ square of the watts 
used in the bridge wires is then proportional to the 
wind velocity subject to a small correction. It is 
\innccessary to know the direction of the wimi 
before a measurement can be made. Mr, M, 
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O' (Borman: Instruments for aeronautical work 
and research on aeroplane stability, (i) Ripograph 
to record velocity, roll, pitch, yaw, and the cori^spond- 
ing movements of the flyers controls on a continuous 
photo-strip. (2) Velomfjter : to indics|jte speed through 
the air of aeroplanes and airships. (3) Trajectograph : 
to record the path through the air of aeroplanes. (4^ 
Air distance recorder or log : to give miles passed 
through the air of aircraft. (5) Recording accelero- 
m(‘ter. (6) An airship and aeroplane instrument 
hoard complete. (7) Tautness meter: to enable the 
pull on a wire to be measured without altering or 
cutting it, or putting fixtures on the wire. Suit- 
able for using during flight. Mr. ]. D. Fry: 
A micromanometer capable of detecting differ- 
ences of pressure of the order of one-millionth 
ol a millimetre of mercury. The difference 
of pressure to be measured is applied to the two sides 
of a stretched membrane; the centre of the membrane 
by its displacement twists a mirror which is sus- 
fuMided in a special manner, the pressure differences 
beifig indicated by the deflec'ion of a spot of light. 
National Physical Laboratory: Apparatus for the 
rapid determination of the liftings power of sampfes 
of hydrogen. {Mr. Guy Barr.) The method employed 
d('pends on the principle of balancing columns com- 
monly used for comparing the dcnsitie.s of liquids. 
From the reading of a gauge, when the pressure 
difhreneo is balanced, the lifting power of the hydra- 
grn is determined with an accuracy of about 0*02 per 
rent. From the lifting i>ower the purity of the 
hydrogen may bo deduced by making corrections to 
N.T.P. after observation of the volume of a known 
mass of air. 

The Cambridge Scientific Instrument Company, 
Limited: (i) Apophorometer : an in.strument de- 
signed by Prof. J. Joly, for easily obtain- 

ing sublimates from substances at high temperatures. 
(2) Rack barometer ; a barometer of the. marine type, 
in which k dial is substituted for the vernier in general 
use. The dial is divided to read directly in tenths 
of a millibar. (3) Stomatograph : an instrument, 
which records the amount of opening of the stomata 
on a leaf. (4) Yaw indicator : this instrument is 
designed to indicate the direction of a cur- 
rent of gas in any plane. M. C. V. Boys : 
Rainbow cup3 — old and new patterns. The chief 
characteristic of the new pattern is the point 
support of the cup. The accurate work nece.s- 

sary with an axle is avoided and the friction is 
greatly reduced. The cup supported at a point is 
free to process, and during this motion the 
coloured rings appear to expand and contract 
in time with the precession. The direction of 
precession is opposite to that of an ordinary top. 
Sir ^ohn Thornycroft : Model to illustrate the effect 
j^f a compound cross sea on vessels of various rolling 
periods. In the model a plane surface is supported 
on three points, two of which move vertically and 
the third is stationary. Tn the vertical motion of each 
of the two moving supports four simple harmonic 
n\olions are combined, and the phase of motion in the 
two differ by a quartt^r of their time period, and 
produce in the moving surface a symmetrical motion, 
resemhlimy that of a small portion of a complicated 
sea in which similar waves are crossing at right angles. 
Mr. R. F. Gillnwr: The Sperry gyro compass. To 
he eflicient the gyro compass must be so suspended 
that there is almost an entire absence of friction ahout» 
the vertical axis, while at the same time forces must 
be impressed upon the wheel itself about the hori- 
zontal and vertical axis to cause the wheel to rotate 
into the plane of the earth’s roiation. Tn the Sperry 
compass both are accomplished by suspending the 
gyroscopic or sensitive element from a stranded wire, 
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the top of which is held in a frame surrounding the 
sensitive element and made to follow it by a system 
of electrical contacts controlling a motor which drives 

^^Undeaeed Stoker Comj^ny,* Ltd. : COj Iherpio- 
scope, a -self-contained pocket instrument foj the 
thermomctric analy.sis oT carbonic acid gas in furnace 
and other^^gases. The iifstrument operates by measur- 
ing the heat of reaction between COo and dry pul- 
verised caustic alkali. (See Nature, April 17,4). 17 1.) 
Mr F W. Jordan: Convectron radiometer, .and 
thermo-galvanometer. This instrupicnt is primarily 
intended for the measurement of feeble steady 
rates of evolution or absorption of heat. Mr. 
Dugahl Clerk: Determination of the volumetric 
heat of air, carbon dioxide, nitrogen, and flame in 
the cylinder of the internal-combustion engine. 
volumetric heats of various gases and flames have, 
been determined bv the method of alternate compres- 
sions and expansions described in a paper read beforf* 
the soeielv in roo6. The present investigation deals 
with gases at low and high temperatures, and gives 
values between 100® C. and 1000° C. T^aws of cool- 
ing liavf also been iiivesfigated, and the remarkable 
effect of turbulence on the rate of flgime ^iropagatioii 
in engines has been demonstrated. Prof. Leonard 
Hill: Kata-thermometers or comfort-meters. T^^'o 
large- bulbed spirit thermometers are used. The 
bulb of one is surrounded with n^uslin. Tlie 

stem of each is marked with heavy black lines 
at 110° F., 100® F., and 90° F. Readings can be 
taken with the bulbs of the instruments (i) clothed; 

(2) exposed or shielded from radiant heat, e.g. a fire. 

By this means the heating and ventilation of rooms 
and the effect of clothes can bQ investigated and 
arranged so as to give (i) comfortable loss of body 
heat; (2) prevent depressing effect of uniformly 

heated air on cutaneous nerves. Prof. L. R. 
Wilberforcc: Experiments with ripples. Ripples 
produced on a water surface by a vibrating 
flipper are projected by intermittent light so as to 
\ppcar stroboscopically in slow motioq. A phonic 
wheel drives the slotted disc which produces the inter- 
nittcnce, the motion being transmitted by fluid fric- 
ion whereby a very uniform rotation is obtained. 

Mr. E. Lcitz: IJltra-condenser for the observation 
f ultra-microscopic particles. The ultra-condenser 
has been devised for ultra-microscopig observations, 
•specially in the examination of fluids and^ases. The 
ondenscr renders any ordinary microscope suitable 
■or the purpose. It consists of two glass bodies, each 
having a refleeling spherical sur^ce, cemented into 
a metal box fitted with a bayonet-jfltnted and rubber- 
faced coyer. The cover is fitted with a disc of quartz 
which.serves as a cover glass. Underneath, the cover 
^lass has a cavity for receiving the liquids and gases 
'or examination. The condenser is not intended for^ 
ligh-power observations, and therefore objective* ot 
shorter focal length than 8 mm. may not be used. 
Prof. f. Norman Collie and Mr. IL S. Patterson : 

The presence of neon*^and helium in hydrogen after 
"he passage of the electric discharge through the latter r 
t low pressures. Whatever the explanation may b(‘ > 

f the presence of neon and helium in hydrogen after 
he latter has sparked it seei^ to be certajn that : — 
i) Neon and helium cannot Se obtained from either 
flass or from tl;ie electrodes by heating alone; (2) 
glass, when heated to near its softening point and 
subjected to the action of kathode rays, is not per- 
meable ro neon or helium, .^o neither neon nor helium 
diffuses into the apparatus irom the atmosphere. 

Mr. A. Fowler: New lines* in the spectrum of 
hydrogen. Cerlain lines which occur in the spectra 
of stars and nebulse have been attributed to hydrogen 
by Pickering and Rydberg in consequence of numerical 
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relationships with the Well-liho^ii Balmer series. 
Some of th^e “ cosmic hydrog^jp*' lines have, |^ly 
been produced by passing a stfong condenser^s- 
charge through a mixture of hydrogen and,helitimi 
Pro/. P/. H. Turner: Diagram Of sun»$pot ^alysis. 
Wolfls sun-spot numbers \|75(>-i9io can bSclosely 
represented by the harmoniciS <^a period of 156 years, 
the coefficients of whi^h riseHind fall in a regular 
manner. The familiar year period is the fourteenths 
harmoniy and has the rnaximum amplitude ; but 
periods near it, especially thirteen and fifteen, are also 
important. All the, cllfef harmonics were determined | 
approximately, dnd their sum is compared with the 
numbers showing that the residuals are small. 
Cqpt. IL G. Lyons: An ancient Egyptian astro- 
nomical instrument. The original of this instrument 
found in Upper Egypt, and is now in the Royal 
Museum at Berlin. By means of the wooden “sight- 
' vane,” one observer aligned the plumb-line, which 
was hold by a secdll;^ observer, on the pole-star. The 
second observer then noted the passage of certain 
stars over thj first observer’s head, and thus deter- 
mined the divisions of the night. 

The National PJiysical Lab brat 0 ry : Specimens illus- j 
i rating the behaviour of metals at relatively high | 
temperatures. (Dr. Rosenhain and Mr. Ewen.) In I 
r(?searches on the intercrystalline cohesion of metals ! 
their behaviour at temperatures near their respective | 
melting points has been examined, both by heating | 
in vacuo and by mechanical tests. The volatilisation 
which occurs in many metals at .temperatures below 
their melting points results in the formation, on pre- 
viously polished surfaces, of patterns corresponding 
to the structure of the metal. This constitutes a pro- 
cess of vacuum etching. Prof. W. J. Pope: A collec- 
tion of artificial crystals. A number of large crystals 
of various salts prepared by slow crystaliisation of 
aqueous solutions ; most or*' the crystals are well- 
proportioned, and peculiarities of face development, 
Scc.y can be observed upon them. 

Prof. E. B. Poulton: All-female families and mixed 
families of Acrd^a encedon, bred by Mr. W. A. Lam- 
born in the Lagos district. These researches indicate 
the existence of two castes of females, one of which 
produces mixed families and the other all-female 
families. Both require fertilisation. Mr, L. Don- 
caster : The moth Abraxas grossulariata : inheritance 
of tendency to produce unisexual broods. In six suc- 
cessive generations families consisting wholly of 
females have appeared. Dr. S. F. Banner: Polyzoa 
of waterworks. (See Nature, May 8, p. 260.) 

Dr. W. S. Briice, Scottish Oceanographical Labora- 
tory : Collection of deep-sea animals taken by the I 
^ Scotia, Scottish National Antarctic Expedition, ' 1902, 
iqo3, and 1904. While a few of the animals shown 
are representative of shallow-water antarctic fauna, 

^10 greater number are from depths down to 2645 
H thorns, or about three miles. An important feature 
of the scientific results of the Scotia lies in the fact 
that the Scottish expeditiem was the only antarctic 
expedition which has been contjldetely fitted for deep- 
rsoa research high southern latitudes. Marine 
Biological Association of *he United Kingdom: 
Living crabs and their allies arranged to show 
some of the various modifications of form and 
structure » found in this group, and the rela- 
tion between such modifications ’'of structure 
and the mode of life of the animals. Mr. 
Conrad Beck : Marine Coscinodlscus showing 
filaments, shown under the microscope with high- 
power dark ground illuminator (mounted by H. J. 
Waddington). The filaments radiating from these 
iiatoms were discovered by Mr. Siddall of Chester, 
md some controversy has arisen as to whether they 
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are protoplasmic, pseudopodia, ^ or silicibits 
They , are readily sfc with a low power, require 
very oblique - dark ground illuminaLtibn,' as used for 
. high poWeif^; ^' to ; demonstrate them. Mr. C. B. 
MVillmns : Bjfitishi Protura. The Protura, -^first 
I described by Silvester from Italy in . *907, and 
first recorded from England Ibjst'yearvby Mri. Bagpall, 

I are a group of primitive Arthropods .Jhe systematic 
position of w'hich has been the subject of much dis- 
cussion. Their chief affinities arc with the Insecta 
or with the Myriapoda, and they have been considered 
by various authorities as members of these groups 
and as a separate class intermediate between tte twef. 
Mr. M. G, Plinnner: Blood parasites : new, ^ from 
new hosts. ^ 

Dr. S. Watson: Skull, mandible,’ shoulder girdle, 
and for(‘limb of ])ic} nodon, sp. nov. female individual. 
Dr. D. //, Scott: Sections of .|Uppor Devo- 

nian plants showing structure. Keeper of Geo- 
logy, British Museum (Natural History): Re- 
mains of a Paheolithic human skull and mandible, 
with flint implements and mammalian ^teeth, 
from .a gravel at Piltdown, FJetcliing, Sussex. This 
collection was made by Mr. Charles Dawson, and is 
described by Messrs. Dawson and A. Smith Wood- 
ward in the Quarterly journal of the Geological 
Society for March, 1913. The skull and mandible are 
regarded as repres<inting a new .^enus and 

species of Ilominidac, named Koanthropus daiusoni. 
Prof. G. Elliot Smith: The hrain-cast obtained from 
llie Piltdown skull, and other specimens.^ for com- 
parison. I he cranial cast obtained ♦from the Piltdown 
skull was shown alongside a series of specimens and 
drawings illustrating the form and constitution of the 
I brain in primitive men, anthropoid apes, and other 
! mammals supposed to be near the line of human 
j ancestry. The objects of this comparative series are 
I (j) to illustrate and help in the interpretatij^n of the 
I distinctive features of the most primitive human brain 
j to which we have access at present, and (2) to elucidate 
j the nature of the evolutionary process by which the 
j human brain has been derived from that of an early 
j mammal. A specimen was shown representing an 
I attempt at tlie restoration of the features of 
i the Piltdown man’s brain. Mr. Henry Bal- 
four: Stone implements of Early Palaeolithic 
types from South Africa. A selected series 
of stone implements from South Africa, exhibiting 
marked similarity in form and technique to the 
Chellian and Acheulian implements of the Lower 
Pleistocene river-gravels of England and western 
Europe. The implements exhibited were collected 
partly in the neighbourhood of Kimberley and partly 
on the Zambezi (Victoria Falls) amf the Maramba River. 
Mr. C. Forstcr-Cooper : Remains of fossil mammals 
from the Early Miocene deposits of Dera Bugti in 
Baluchistan. The bone beds around Dera Bugti are 
interesting from the fact that they contain the earliest 
remains of mammals as yet discovered in the East. 
From their situation on the probabte line of migration 
from or to Europe and Africa, it is hoped that in- 
teresting comparisons may bo made with the earlier 
or conttMiiporaneoLis faunas of Europe and Africa. 
Mr, FI. Peake and Mr. E. A.. Hootoif: Skulls and 
grave furniture from Saxon graveyard at East Shef- 
ford, Berks, explored 1912. This graveyard was dis- 
rovered in 1890 during the construction of Lambourne 
Valley Railway. It was carefully exi)lored in Sep- 
tember, when twenty-six graves were found. It 

seems, to date from the early part of the sixth century. 
Prof. E. Hull: Coloured map of the North Atlantic 
and borderinp' regions to show the submerged terraces 
and river valleys as determliUj^d by the soundings of 
the Admiralty chans. 
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*NOTES. , 

^rm: Baki.rian lorturc of the Rf)yal Soei(‘lv will b« 
deli vend by Sir J. J. Thomson, O.M., F/r.S., ort 
May 22, upon the subject of “Rays of Tosilive -Klee? 
Iric'ily.” 

Dr. GisrtiikT Kapp, profosssor of electrical eng'ineer- 
in^'- in the University of Birminj[^ham, has been 
appointed president of Section G (Eng' in coring') of the 
British Association for th(.* meeting to be held in 
Birmingham in September next. 


I the Newfoundland the drift ice, ^‘onsisting- of 

be^s and field ice„ had greatly increased, and up to 
the third week in April had advanced southwards to 
nearly ^Jatitude 43'^ N., and eastwards to 41 W. 
longitude. According to a report from St. John’s 
(Newfoundland), at end of March such a large 
amount of ice is seldom seen so early in the season. 
On the east coast of Cape Breton Island (Nqvu Scotia) 
much difficulty was caused to navigation, 'fht' condi- 
tions near Quebec had, however, much improved. 


'IhjK Georg Neuinaycr gold medal was bestowed 
upon Prof. L. A. Bauer, director of the department 
of terrestrial magnetism, Carnegie Institution of 
\VashiiU'-ton. ^pr his various researches in terrestrial 
magn. tisin, at the celebration of the eighty-fifth anni- 
versary of the B(‘rlin Gesellsrhaft fiir Erdk'unde, on 
May j. 

I HE I'^.wi'.'istle City Council has decided to invite 
tile British Association to meet in Newcastle in 1916. 
A deputation consisting of the Lord Mayor (Alderman 
J. lA W( idner), the Sheriff (Mr. G; T. de Loriol), and 
Sir \V. IT. ;^t.ephe nson was appointed at the meeting 
of the council on May 7 to present the invitation at 
tlu* meeting of the association in Birmingham next 
September ^ 

The* first Wilbur WTight memorial lecture will be 
delivered^ by Mr. Horace Darwin, F.R.S., at the Royal 
Ihiitecl Service Institution, Whitehall, on Wednesday, 

)( May 21, at 8.30 p.m., under the auspices of the Aero- 
nautit'al ^ociety, whic'h has raised a fund for the 
nnnunl delivery of a premium lecture in order to com- 
memoi'ate the work of W’ilbur Wright, who, with his 
brother Orville JVright, evolved the first successful 
power-drivei;! aeroplane which carried its pilot. 

The Walker prize, which is awarded by the Boston 
Society of NatUral^istory once in five years, has been 
awarded yea# lo Mr. Robert Ridgway,^ of the 

in recognition of his 
iny^iga’ticins in ornithology, and particularly for his 
work on the birds of North and Middle America. This 
prizes the/amouht of which is 200/., was, says Science, 
founded by the late Mr. W. J. W^alker, a benefactor 
of the society, and is given in recognition of impor- 
tant investigation in natural history published and 
made known in the I'nited States of America. 

The death is reported, in his sevenly^eighth year, of 
Mr. W. .M. Fontaine, a leading American authority 
in fossil botany. ^’irginian by birth, tracing his 
descent from a JTuguenot family, he fought on the 
Confederate side in the Civil War. He was after- 
wards professor of chemistry and geology at the 
West VirgmTa University, and later held the chair 
of geology and natural history at the University of 
irginia for thirty-three years, retiring in 1911 with 
a Carnegie pension. Prof. Fontaine took part in the 
second Pennsylvania Geological Survey, and at various 
nmes contributed reports to the U.S. Geological 
Survey. * ® 

The latest ice reports contained in the meteorological 
chart^of the North Atlaftic Ocearfifor May, issued by 
the Deutsche Seowarte, state that in the vicinity of | 
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Society was held on Friday last, May 9, at the Injjcr- 
national Club, Regent Street, S.W', The chair was 
or('upi(‘cl by the honorary president, Prof. J. 
guson, profes.sor of chemistry in the Ihiiversity of 
Gla.sgow, and a paper by the Veiijd Dr. J. B. Craven, 
Archdeacon of Orkney, was read, entitled “A .Scottish 
x-Vlchemist of the Seventeenth Centuiw : David, Lord 
Balcarres.” The author has been "^'permitted to 
examine what remains of Balcarres’jit library, and has 
found therein a MS. translation of the famous “ Fania 
Fraternitas,” antedating the earliest published trans- 
lations. 'fhe paper also contained particulars of other 
interesting MSS. in this library, and concluded with 
an old Fifeshire leg(‘nd sho\ying the fantastic views 
which were once held concerning the Rosicriicians. 

On Tuesday ne.\t, May 20, Prof. T. B. Wood will 
deliver the first of a course of three lectures at the 
Royal Institution on recent advaiifces in the production 
and utilisation of wheat in England ; on 1 'hursday, 
May 22, Prof. W. J. Pope will begin a course of three 
lectures on recent chemical advances : (i) molecular 
architecture, (2) chemistry in spate, (3) the structure of 
crptals ; and on Saturday, May 24, prof. Rutherford 
will commence a course of^three litres on radio- 
activity : (i) the a rays, (2) th^igin of the and y 
^ays, (3) the radio-active state oit the earth and atmo- 
sphere. The Friday evening discourse on May 23 will 
be delivered by Prof. S. P, ThjMpson on the secret 
of the permanent magnet; on. May 30 by Dr. Ow#n 
Seaman on parody; and on June 6 by Dr. Francis 
Ward on reflection and refraction of light as con- 
cealing and revealing factors in subaf^atic* life. 

It is proposed to celebrilte the cenlenary of the’ 
foundation of the Indian Museuffl in Calcutta next' 
hebrua^. Originally founded , as, a branch of the 
Asiatic SiKiety of Bengal at the suggestion of Wallich, 
the botanist, on February 2, 1814, the Indian Musci^- 
becaine a Government ins|titution in 1867, %fter pro- 
longed negotiations ,jiifh%lie Gmternment qf India, 
Ahich accepted the Society’s collects to form the 
nucleus of an imperial museum in Calcutta. A strong 
centenary committee has been formed with his Excef-' 
lency, Lord Carmichael, the^Governor of Bengal, as 

Vice-Chancellor 

he museum on the anniversary of its foundation. 
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display of hortkruKure is being- arranged.. The 
H(M'tieuItural ‘Palaoe will ’provide an area of 207,000 
sq. ft., an# the building will be divided into three 

iH tions, namely tropical, semi-tropical, and temperate. 
In addition, about fifty acres will be reserved for out- 
door nursery exhibits, d'hc hall will be ready for the 
(‘\hibits seven months before ttfe “Opening of the ex- 
hibition, on February 20, 1915, and it is hoped that 
manv of the plants will thus acquire the appearance 
(if permanency before they are exposed to public in- 
spection. In order to give extra novelty to the exhibi- 
tion, the management offers a cup. of the value of 
dollars for the best new seedling rose never 
previously exhibited. I'he rose which is jtwarded this 
p\^< will be named by the exhibition directors. 

I NDER the title .“Glorification do IVeiivn^ do Paul 
Schutzenberger,” the Rrvue Scieniifiqiic of April K) 
l)ublishes a series of addresses delivered at the Feeble 
Mimicipale of Paris, on the occasion of the presentation 
to the city of Paris of a medallion, executed by M. 
I rbain, in commemoration of the life-work of the 
great chemist who was the organiser and first director 
of this famous school. Eulogies of Schul/enberger’s 
purely scientific work were delivered by Profs. Haller, 
\o(‘lting^, and Matignon^ whilst MM. Hlondel, Lindet, 
and Sefieurer dwelt on the very great influence he 
exerted on modern chemical industry by his investiga- 
tions of the nature of c^es, and his discovery of hydro- 
sulphurous acid and hs application to indigo dyeing, 
’‘which he effect(?d in conjunction with M. de T.alande; 
the latter has within recen’*!: years led to the most 
important developments in the textile arts. 

The fine collection m Indian big-game heads and 
horns left to the nation at the dose of last summer 
by the late Mi-j*" A. O, Hume has been placed on 
exhibition specjiil series on the walls of the 

second floor ^of me central hall of the Natural History 
Museum, above jaihd near the statue of Sir Joseph 
Banks. Immediatelj5^;wer the statue are displayed 
the skulls of gaur,’ ^k, and buffalo, while those of 
wild sheep occupy- the wall immediately to the right, 
and those of ibex,, wild goats, and markhor the 
corresponding position on the left. On the extreme 
fight flank are displayed: ||je blackbuck, chiru, gazelle, 

♦ and nilgai heads, d*the left flank are arranged 

the serow, tajir, ana takin. The wall to the left of 
the entrance to the upper maiiima^? gal lory is occupied 
^ thej,v magnificent vSeries of deer antlers, while a 
portion 6iLthe wall facing the one behind the statue 
has been ^signed to a fCw {i^^ds of African antelopes 
included in the collection. The exhibit adds a strik- 
4P.g and attractiVife feature^to the museum. 

The Rassegna Cont^i^oranea (Anno vi., ser. ii., 
fuse. 6) contains an araBe on the date of the death 
of C^hrist by Pio Epianuelli. The Crucifixion took 
placed on the day of Nisan, the first month of 
the Jewish year, ^ and on a Friday. The month did 
not begin on the actual day of new moqn, but on the 
e\ening when the thin sickle of the^i|||pung moon 
was first perceived. The first problem to solve is 
therefore : How soon after the moment of^new moon 
can the moon be seen 7 ^ This has been investigated 
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by Mr. J. K. Fotheringham, in the Monthly Notices 
for May, 1910, and by Mr. R. Courtenay, in The 
Observatory for June, 19 ii. The shortest possible 
ifiterval after which the moon may be visible appears 
to be twenty-three hours, which, however, in certain 
circumstances may be considerably prolonged. Signor 
ICmanucIli quotes those two papers, but does not give any 
particulars as to what he considers the smallest visible 
phase of the moon. He goes through the new moons 
nearest to the vernal equinox for the years a.d. 28 to 
34 much in the same manner as done by Mr. 
Courtenay, and conics to the same result, that only 
A.D. 30, April 7, and a.d. 33, April 3, correspond to 
the 14th Nisan and also to a Friday. He decides for 
the year 30, as he says (without entering into explana- 
tions) that historical criticism excludes the year 33. f 

1n’ the May issue of Man Mr. T. A. Joyce describes 
a fine gold beaker from Lambayeque, Peru, n^w in 
I he collection of Mr. James Curie. The technique, 
representing a warrior with his shield, shows con- 
siderable skill. It is beaten out of a single .sheet 
of metal, without any trace of a join. The outline is 
(‘l(‘gant and harmonious, and the lines of , the design, 
in spite of its conventional nature, are bold and effec- 
ti\'(‘. It seems to belong to the period which imiiie- 
d lately preceded the conquest of the coast by 'the Inca, 
a period of lechnical progress but artistic |decadence. 

In The Scicntijic Aniericau of April 19, Mr. E. J. 
Banks gives an interesting account of recent German 
excavations in Babylonia. Attention .was prin- 
cipally directed to the mound at Babylon Icnown as 
the Kasr. Babylon, after all, turns out to be a com- 
paratively modern city as compared with those jfo the 
south. The expedition has discovered a black mono- 
lirh brought in ancient times as a war trophy from 
the riittite city of Karchemish. Dr.,^Koldewey*s chief 
discovery is that of the palace of Nebuchadnezzar on 
the Kasr, of which practically onl^ the i 
remain. At Amran, again, 40 ft, below 
he has found Esagil, the famous temple 
At Assur, Dr. Andrae and his successor. Dr. Maresh, 
have traced the city walls and several ancient palaces 
and temples. Excavation is now iri^^rogress at Erech 
or Warka, the home of the hero of the Gil^amisii 
epic. Here discoveries of the greatestv|feientific in- 
terest may be expected. 

An illustrated report (Research Bulletin 28) has 
been issued by the University of Wisconsin Agricul- 
tural Experiment Station on avian^ tuber^Josis, the 
authors being Messrs. Hastings and Halpm. While 
not very frequent, the disease is of some economic 
importance. The authors were able to infect guinea- 
pigs, hogs, and rabbits w;Jth the avian, but were' 
unable to infect hens with the human, tubercle 
bacillus. Suggestions are made for the elimination 
of the disease from the flocks. 

In the Journal of the Washington Academy ^ of 
Sciences ^ior March 4 (vol Hi., No. 6), Messrs. 
Ayers and Johnson detail experiments on the destruc- 
tion of bacteria in ^ilk by the ultra-violet rays gene- 
rated by a quartz mergfry-vapour lamp. When the 
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milk was exposed in thin layers to the rays, a marked tests applied was that “ligno*"' was found to be very 
reduction in the bacterial content was obtained, but effective in retarding the seasoning process, though 


the experiments indicate that it would not be possible 
to stf'i'ilise milk completely by the ultra-violet ra|^. 
In some c'ases an abnormal disagreeable flavour was 
[>roduced by the rays. 

The Alpine Club of Canada has set a good example 
to kindred bodies by publishing in The Canadifn 
Alpine Journal, 1912, lists of the mammals (by M#. 
N. Hollister), birds (by Mr. J. H. Riley), and plants 
(by Mr. P. C. Standley) of the Mount Robson district, 
Mr. Hollister also giving a note on the reptiles and 
amphibians. 

VVE .have received the first five numbers of a new 
journal (or work), entitled Java, Zooloj^isch en Bio- 
logisch, by Dr. J. C. Konigsberger, published at 
Buitenzorg, the first number being d.ated 191 B ^^nd 
the other four 1912. Its object is .apparently to give 
a general popular account of the leading features 
c»f the meteorology and fauna of the island, the fauna 
bedng divided into a coastal fauna, the fauna of the 
plains, and the fauna of the high mountains. 

A RESTORATION and model of the skeleton of the 
p.igantic carnivorous dinosaur Tyrannosaurus, from 
the Montana Cretaceous, form the subject of an 
article by^Prof. H. F. Osborn in the Bull. Amer. 
Mus. Nat. Hist, vol. xxxii., pp. 91-92. Another 
paf)cr on reptilian palaeontology is to be found in the 
Annals of the Transvaal Museum, vol. iv., pp. 1-46, 
where Dr. E. C. N, van Hoepen describes and figures 
in great detail a remarkably fine skull of the Karroo 
dicynodont Lystrosauriis (olim Ptychognathus) 
latirdsiris. 

The Aarsberetning for 1912 indicates that the 
naturalists of the Bergen Museum have been engaged 
in arranging exhibition series to illustrate the osteo- 
logy of vertebrates in somewhat the same fashion as 
those displayed in the hall of our own Natural History 
Museum, photographs of the new exhibits being in- 
cluded in the report. The work of the biological 
station has also been conducted with the usual 
energy ; pictures?^ and plans of a new vessel and a 
map of the hydrographical stations in the neighbour- 
hood of Bergen accompany the report. 

Wb have received from the Government of India 
copies of three Forest Bulletins (N(vs. 13-15), by Mr. 
R. S. Pearson, dealing respectively with “ligno” as 
a means of protecting timber from splitting while 
ioasoninj^, with the strength of natural and plantation- 
grown teak, and with the technical properties of toon 
wood (Cedrela toona), and giving evidence of the 
enterprise and activity of the Imperial Forest Service 
officers at the Dehra Dun Institute of Forest Re- 
s(‘arch. In No. 13, the author describes briefly the 
methods employed for seasoning timber, and some 
(experiments made with “ligno*'-pa light-brown plastic 
substance of the consistency of thick paint which has 
been placed on the market recently. The application 
of this protective substance is based on the principle 
of I'ctarding evaporation from cut ends of logs and 
thus preventing splitting; ||he result of the severe 
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Alot absolutely preventing splitting. In No. 14 details 
are given showing that plantation-grown teak is as 
strong as that from natural forests; the figures for 
compression and shearing tests show that the p( r- 
I centage of moi^tflre in the timber has no mark' d 
I effect on the strength of teak, whereas it has a con- 
siderable effect^, t^hen transverse strain is applied 
across the fibre. In No. 15 details are given showing 
that toon .timber, after contracting considerably during 
I seasoning, is very liable to absorb moisture and ex- 
I pand again when seasQned, this jirocess of contraction 
and expansion continuing for several years, thoi].gn 
becoming less marked in successive years; hence in 
order to prevent this Wcellerit furniture timber from 
falling into disrepute it is only necessary to allow a 
longer time for seasoning. 

The Meteorological Chart of the North Pacific 
Ocean for May, published by the U.S. Weather 
Bureau, contains the concluding pa^rt .of several * 
articles on cyclonic storms and typhoons of that ocean 
by Mr. W. E. Hurd. They constitute a very useful 
summary of the subject, compiled from available 
sources, including quotations from Father, Aigul!' \ 
valuable report on the cyclones of the Far East, and 
track charts for various months. It is pointed out 
in the Barometer Manual issdid by the Meteorologii ai 
Committee that the tracks of tropical storms of tho, 
North Pacific are very similar to those of .the North 
Arlantic. “Typhoons of the China Sea originate to 
the eastward of the Philippines, Carolines, and 
Ladrones. In the lower latiti|des the centres travel 
• westward. Some pass over the mainland, some n- 
curve to the eastward, and eventually reach the west 
coast of North America by way of Japan.” Near the 
Philippines the rate of translation is from six to twelve 
miles an hour, but in the vicinity of Japan the speed 
is greatly increased. Since the establishment of teh*- 
graphic communication between the Philippines and 
the outlying islands the warning of approaching 
storms is very efficient. The “ barocyclonometer,” in- 
venttxl at the Manila Observatory, “ for ascertaining 
the position, distance, and direction of advance of 
cyclone,” is both ingenioiil .and important; it is .said 
to be in general use among East 'Indian vessels. 

A PAMPHLET of ‘‘.Suggestions for Investigations in 
Human Geography in Britain” has been written 'by 
Dr. H. J. Fleiire and Mr. W. E. Whitdhouse, and 
is issued from the registrar’s office in the University 
College of Wales, Aberystwyth. It claims for 
“ human geography, the ^part of the subject whifU'i 
deals with man’s relation.^fo his physical environ-'^ 
inent,” the status of “the main objective of geograjih- 
ical study.” The authors’ ideals of detailed local 
investigation on these lines are loft^ and exhaustive : 
a fist of no fewer than eighty suggested 
“sections fpr investigation” is laid down, and 
many of thihi, such as those involving philological 
and antiquarian research, would demand a special 
training, quite outside tha^; afforded by geography 
alone, for the investigator. No doubt, however, in 




such deparlmciUs as these it is the authors’ desire to Th«^ classification prdposi'd by the I'ommittec is as 
inijiress the ^>^eof^raphical point view upon Ml follows : — Class A, minimum o oi ; B, 0*025, C, 0 04 j 
specialists in other departments oP know led. tje. Thfi'" D, o-6; E, o*TO foot-candle. . 


.^-eoi^raphical application of the authors’ siip^^e^ions 
is not always clear some of the details instanced in 
connection with' fairs may serve as examples— and 
again, the oeo^rapher who attempts to lake up such 
a topi<' as tli^ “prehuman” condition of a given dis- 
trict is certainly liabh' to disappointment at the results 
obtainable. On these counts the impression may be 
felt that the writiTs of this pamphlet have spread their 
net too widely.^ They appear (aj|d they are not alone) 
to forget their own definition 6 f human gcogfraphy, | 
u*i-eh has been quoted above. Eitit if this be a fault I 
11 is far better than that of taking too narrow a view, 
.and lh<’ pamphlet, criticism apart, must be regarded 
as profoinidly suggestive, and as having been worked 
out with very great care. 

A PARTY of students, under the direction of Prof. 
K. Honda, made some intere'sting simultaneous ob- 
servations at different stations during- August, 1912, 
on the seiches of T.ake Inawasiro (Japan). The lake, 
which is n^^ar the well-known volcano Bandai, is 
about 12 km. long and 10 km. wide, and has a mean 
depth of 51.^ metres. The Itmnimcters show that 
there were two oscillations of considerable amplitude 
i^ilh m(‘an periods of 19- ii mins, and 8-89 mins., 
corresponding to the uHinodal and bl nodal oscillations 
of the lake. A model of the lake was constructed, 
and the water in it was made to osiillate by means 
of a vibrating rod. The periods of the oscillations 
in the model correspond to periods of 19-53 9 *ti 
minutes in the actual, lake, while the forms of the 
nodal linos were clearly shown by mt'ans of aluminium 
f)owder with which thc^ surface of the water was 
dusted. 

A rsMMJi, method of Calculating the mean variation 
by the aid of a c'alculating machine is giv(?n by Prof. 
Knight Dunlap in the current' number of The P.sycho- 
lo^icuV Review. If in a given scjries of N terms, with 
average INI, P tcrilfe be greater .and R terms be less 
than I he average, then thet mean variation may be* 
calculated from either of the two formiike, 

R.M-Sl 

'If'”’.# ” 

2 

“By the use of the calculatii^l^ rr^achine, great accu- 
ly^y may be obtained with the Minimal expenditure 
of titiK- and energy,” if such methods as the above 
are followed, which dispense with the numerous sub- 
tractions of the older method. 

I' ROM the report of the joint committee appointed 
ny the Institution of Eleetrical Engineers, the Institu- 
tion of Gas Engineers, the Institution of Municipal 
md County Engineers, and the Illuminating 
Engineering Society, on stret^t lighting, with which 
Mr. Trotter opened the* diafeussion of the subject at 
the last meeting of the Illuminating Engineers, and 
trom the reports of the discussion which have appeared 
in the technical Press, it .seems possible that the 
measurement of the minimum illuminafioh of a plane 
39 in. above the ground will eventually he accepted 
TS the criterion of good or bad lighting of a street. 
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I When a curve is drawn in the ordinary i\’ay to 
I represent the elfect of light upon a photog-raphii 
|| plate, the part of it that represents the effect of the 
shortest exposures is exceptional in that it show* 
gradation that is less steep than the part thal^ follow*^ 
it, and gradually approximates to jt. This excep- 
! lional part was called by Messrs. Hurter and Drillield 
I the “period of under-exposure,” and plate-makers 
! were advised to reduce it as n^uch as possible, and 
photographers to avoid it. But this “period” cannot 
eliminat^'d, and therefore in practical#vvork it re- 
mains, as it always has been, of very great im porta nct^. 
although Messrs. Hurler and Driflield dismissed it 
with but little (onsideration. After an interval nf 
moH' than twenty years, Mr. F. F. Rcnwick, ot 
Ilford, Ltd., has l.iken up the study of this particular 
jierkwl., and in the April number of the Journal of tiu' 
Royal Photographi( Society there is published .a 
paper upon it that he recently communicated to the 
society. Mr. Renwii k finds that the “ under-t‘\posur< 
period ” is not so disadvantageous a|, some theo- 
reticians have endeavoured to prove it to be, and to a 
certain extent he justifies the practical workers who 
utilise it to the utmost. He shows the nature of this 
part of the density curve in many various plates and 
printing papers, giving full details, and points out that 
as ilu' curve in printing papers is of the same general 
(haractor as that in the negative, the grai^ftion error 
of the latter is, more or less, compensated in printing. 

'I'o the Revue gSri^rale des Sciences of March 30 
M. Ch. Maurain contributes an .article on “Los Etudes 
d’AcVotei'hnique ^ Tlnstitut de St. ('yr.” The recently, 
founded ai'roiiaulic.al laboratory at Sft. Cyr differs 
fundamentally in its methods from that of almost all 
oilier existing institutions for aeronautical ' research, 
and its apparatus is dt-signed for the purpose of 
“approaching as closely as possible to the practiial 
I conditions of aerial locomotion.” By this is meant 
' scientific experimental research on full-scale mode] 
at full speeds, and some work of a preliminary ch;n- 
actor on wing surfaces has already been accomplished, 
file work is being extended to experiments on large- 
propellers, and provision is being made for the con- 
struction of a measuring apparatus sufficiently strong 
to be able to carry a complete aeroplane. The appa- 
ratus is mostly out in the open, and consists essen- 
tially of a track more than three-quarters *of a mile 
in length, along which electrically-driven carriages can 
be run at speeds up to fifty miles per hour. The 
measuring apparatus is attached to the carriage, and 
during the eight or ten seconds in which the speed is 
maintained constant the forces and couples on The 
model under test are automatically recorded. Con- 
currently with these experiments, measurements are 
bej^ig obtained on aeroplanes in flight, and on small 
models held in a current of air. The latter experi- 
ments oh small-scale models are expect^ to give 
information as to the conversion factors for scale 
which may become important as the science of aviation 
develops. 
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Red Book No. 173 of the British Fire Prevention of light waves. The treatment is neces’Sarily slight, 
Committee contains an account, with photographs, R the volume prove useful even to students of 
of tests on reinforced concrete doors. These doors , lysics, because W the ^outline history of the science 
were constructed to the designs of Commandant which it contains. In a volume on “British Birds,” 
Wclsch, ex-chief ofiicer of the Ghent Fire Brigade. Mr, F. B. Kirkman gives' descriptions of 187 of the 
No. 1 door had a T iron rim and expanded metal and conlmoner species and their nests and eggs. Mr. 
flat-iron reinforcement filled in with concrete; thisf'A. W. Seaby has provided 11 1 illustrations, which, 
<loor was hung on* runners and made to slide, and though small^ give a good idea of the birds described, 
was fixed on the outside of an opening. No. 2 door I The third book is on “Gardening,” arid is by Mr. 


was similar to No.^ i door, but fixed on the inside 
of an opening. In No. 3 test two doors as described 
above were used, one on the inside and one on the 
outside of lln opening. In No. 3 test, the doors were 
subjected tckthe actfon of a fire of 150 minutes* dura- 
tion at temperatures gradually increasing to about 
2000® F., followed by the application of water for two 
minutes on the fire side. In thirty-two minutes the | 
outer face of the outer door was too hot to bear the 
hand, and in 140 minutes the lower half of the door 
had bulged outwards. In seventeen minutes cracks 
appeared all over the fire side of the inner door and 
continued^ to increase; in 107 minutes this door came 
away from the runner at one top corner; in 150 
minutes the door fell forwards into the interior ojF 
the ^,ut. Oft water being applied, the inner face of 
the puter door was eroded where struck by the jet. 
The tests afford .sonte very useful lessons and give 
information which should lead to the design of an^| 
elTicient fireproof reinforced concrete door. 

The report of the council and the proceedings of 
the Han^jtl^ad Scientific Society for the year 1912 
show that the work of the society, which was founded 
in 1899, hot only expanded greatly during the year, 
but increased in value. It is hoped that during the 
present month the work “ Hampstead Heath : its | 
geology and Ifatural History,” prepared by members 
of the society, will be published. The Mayor and 
Borough Council of Hampstead have invited the 
Soufh-Eastern Union of .Scientific Societies to hold its 
annual congress at Flampstead this summer, and the 
mootings will be held from June 4 to 7. Thirty-two 
meetings were held during the year, besides six sum- 
mer outdoor meetings and a course of four lectures 
to juileniles. during the Christmas holidays. Among 
the list of lecturers during the year we notice the 
names of the president of the society, Prof. W. M. 
Flinders Petrie, and of Profs. A. Fowler and A. W. 
Porter. The^ report records a , deficit on the general 
working of the society, due to the heavy expenditure 
involved in the maintenance of the meteorological 
station, which has now three years of unbroken 
meteorological records to its credit. 

Among the most recent additions to the admirable 
series of “The PeopIe*s Books,” which Messrs. T. C. 
and E. C. Jack are publishing at 6d. net each, are 
three volutijcs dealing with subjects of science and 
technology. Dr. P. Phillips writes on the “Science 
of Light,*’ and intends his book to be a compaigon 
to that on “Radiation,** already published in the 
series. between eighty and ninety small pages he 
deals witii the propagation, reflection, refraction, dis- 
persion, interference, and polarisation of light, and 
also explains diffraction and the electromagnetic nature 
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A, C. Bartlett, who has confined his attention to 
descriptions of the chief gardening operations and the 
propagation of plant^by cuttings, grafting, budding, 
and other methods. 

OUR ASTRONOMICAL COLUMN. 

A New I'aint Comet (1913a). — A Kiel telegram of 
date May 7 reports the discovery of a comet of mag- 
nitude 9*5 on May 6, at I5h. 5m. mean time, Nice, by 
M. Schaumasse, of the Nice Observatory. Its position 
when discovered was given as R.A. 2oh. 54m. 44s., 
and declination +9° 52', and it was moving in a 
iiorth-e.asterly direction. ^ 

A Kiel circular of May 10 gives the"^ following 
elements and ephemcris, computed by Kicss and 
N icholson 

T — May 17*91 G.M.T. 

57“ 28' 

“317" o' 

/ ~ 26’ 26' 

./ =1-440 

b. m, s. ^ ,0 / 

May 15 ... 20 16 12 ... +19 O 

„ 19 ... 19 48 37 ... ^ f 24 13 

„ 23 ... 19 II 22 ... +30 7 

The comet rises this evening about 9.20, and should 

be capable of being seen with telescopes of moderate 
power in the early morning hours.’ 

The Physical Appearance of Mars. — It is well 
known that observers of the |Jlanet Mars are divided 
into two schools, one belicvin|f that the so-called 
canals are really long, cj^ntinuous, and narrow streaks, 
the other looking upon them as the summation of 
complexity of detail revealing iiiregular streaKs and 
presentinu frequent inlerruptionsipnd condensations. 
In the current number of Knowledge, Mr. Antoniacli, 
a strong advocate of the latter view, communicates 
an interesting article on the subject of these Martian 
nwkings, and puts forward explanation of the 
divergency of ideas of obs^efs^^# their appearance. 
Large versus small apertur^is hisTnain reason; thus 
he Writes :- “'Fhe stu 4 |pt who passes many consecu- 
tive hours in the ^udy of Itfars with medium-si2(d 
instruments is liable to catch rare glimpses of .stFai^it 
lines, single or double, generally lasting about one- 
quarter of a second. Here we have a vindication of 
Schiaparelli’s discoveries. But their deceitful char- 
acter will obtrude itself on the observer usihg a large 
teleseope, when, in the place of lines, he will behol’l 
steadily either a winding, knotted, irregular band,' 
or the jagged edge of a half-tone, or some other com- 
plex detail.” The article is illustrated by a fine .set 
of drawings of the planet made in iqit, the observa- 
tions being made with 33-in. refractor of the 

Meudon Observatory, * 

The National Ob.servatory of Athens. — Vol. vi. 
of the Annates de* VOhservatoire National d*Athenes 
contains a seij^es of valuable contributions published 
under the direction of Prof. Demetrius Eginitis, the 
director o^the observatory. It is only possible here 
to .state the titles of the memoirs and sets of observa- 
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tionsj.as the volume covers m^e th^n 300 pages, and It comprises tuition, at almost nominal fees, in all 
is illustrated with numerous pMtcs. The memoirs stages of science, technology, arts and crafts, corn- 
deal with Halley’s comet d^in^te last return; ob^' mercial subjects, economics, and literature, in well- 
servations of the major plants; Nova Lacertse; the equipped institutions^ from qualifiea teachers; > The 
earthquake in the Gulf of COTnth oh May 30, 1909; London evening student has now far greater educa- 
and, finally, with the study of seismk disturbances tional facilities open to him than are offeg^d in even 
in Greece during the yfejars 1^09-11. The second por- the most progressf'Si'e provincial to^ns, especially in 
tion of the volume deals with observations for the the matter of securing university recognition for his 
same period, and these include equatorial and meri- work, if of a sufficiently high standard, 
dional observations, meteorouS»gical observations made Some idea of the magnitude, tholcomplexity and the 
at the observatory and at departmental stations, and, importance of the educational work carried on in 
lastly, a catalogue of earthquakes observed in Greece evening classes in London is given in the following 
during the same year. numbers taken from the report 

Frequency of Prominences^ on Eastern and The approximate number of eveni^ stddents en- 
Western Limbs of the Sun.— Mr. Evershed has rolled in 1910-1 1 was as follows (p. 


examined statistically a mass of very complete material 
of^rominence observations, both visual and photo- 
graphic, to inquire into the question as to whether one 
limb is more prolific than the other (Kodaikanal Ob- 
servatory Bulletin No. 20), In his examination he has 
gone thoroughly into the question of the methods of 
observation for both kinds of records in order to make 
certain that the results were in no way affected by 
any kind of systematic bias in favour of one limb over 
the other. 

rh ‘ result of the inquiry is tf|at there is a distinct 
prrdominance of frequency at the eastern limb. Briefly 
summarised, the different records led him to the fol- 
lowing conclusions. The Kodaikanal observations for 
1904-11 displayed as regards number^ for each 
year a nearly constant excess of east over west, the 
average percentage of east being 5270. The Kenley 
and Catania series 1894-1905 ‘exhibited also an 
eastern excess averaging 50*8 per cent of the whole 
number recorded; foFthe period 1906-11 the Catania 
observations displayed an eastern excess of 54*26 per 
cent. At Kodaikanal during 1905-11 the larger pro- 
minences showed a smaller eastern excess than the 
smaller prominences, the percentages being 51*16 and 
5360 respectively^ In the case of profile areas of 
prominences a srirall average excess of eastern areas 
is observed. The eastern excess as regards numbers 
is about the same for prominences in equatorial re- 
gions up to 30-5® as for those in higher latitudes. 

Mr. Evershed dinRts attention to a slight evidence 
of planetary action similar in effect to that of the 
earth in the case of iA^enus only among the major 
planets, and alsoi^ to an annual periodicity in the 
('astern predominance with maxima in January and 
August and minima in April and November. In a 
supplementary note he points out that metallic pro- 
minences and those^ showing displacements of the 
hydrogen lines a mudi greater preponderance 

of east over wcsf/%e percentages in these cases being 
5(}*q and 57 respectively. ^ all the observations 
were made visually there is the possibility of bias 
fafpur of the eastern limb. 

EVENING EDUCATIONAL WORK IN 

LONmNA^ < 

VERY valuable and interesting survey of the 
progress of techni^I, scientific, and commercial 
education in evening clalsses in the London polytech- 
nics, technical institutes, and continuation schools has 
recently been presented to the Education Committee of 
the London County Council ‘ by Mr. R. Blair, the 
education officer of the council. 

The provision now made of instruction in evening 
classes in London is of remarkal^ range and extent. 

I Report on Kifjht Years of Technical Education and Continuation 
Schools (mostly evening Jwork). Presented to the Education Committee 
on December ii, 191a, and ordered to be printed. London County Conucil 
Education Committee: P. S.^ing & Sons, Price ajr. 
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(1) In the polytechnics ,.a ... 25,ck)o 

(2) In technical institutes and schools of art 

maintained by the L.C.C ... 10,000 

(3) In commercial centres ... ... ... 30,000 

(4) In ordinary evening schools 100,000 

(5) In other institutions, settlements, &c. 

(estimated) 30,000 


i95.ot>o 

Deducting one-third of this number as ineffective ” 
students through irregular attendance, &c.,4t is clear 
that a large amount of intellectual and educational 
work is being steadily carried on, which*' must of 
necessity play an important part in the economic and 
social development of the people of London. 

A curious fact is the increasing proportion of Idult 
students, i.e, above twenty-one years of age, in atteiad- 
ance at evening classes. In 1910-11 the probable 
number of such students was 80,000, than twice 

the number of pupils of all kinds m’ipl the public 
secondary schools of London.” 

The gross annual cost of maintenance *^61 evening 
teaching in London may be approximately estimated 
at 400,000!., of which about one-half is expended by 
the polytechnics and the technical schools. 

Illustrations are given on p. 12 of the 
report of the direct value of ^he work of 
London technical institutions to The local in- 
dustries, especially the Leathersellers’ College 
at Bermondsey in its relation to tanning, the North- 
ampton Institute at Clerkenwell to the optHial Iijidus- 
trics, and the L.C.C. School of Photo-engraving and 
Lithography with respect to the “three-colour” pro- 
cess. In addition to their industrial an 0 technical 
work, a considerable amount of purely scientific re- 
search emanates from the London polytechnics each 
year, an excellent account of this branch of their 
activities being given in pag^s 42 to 47 of the report. 

In a memorandum by Mr. A. E. Briscoe (divisional 
inspector) upon the “ Polytechnics and Technical In- 
stitutes,” it is stated : — “ A good deal of very un- 
informed criticism is directed against instruction in 
evening classes ; it is often urged that such work 
cannot be effective; that attendance must be irregular; 
that students arc frequently too tired physically and 
mentally to make the best use of the time available, 
and that they arc also ill-prepared by their previous 
education. There is some truth in these contentions, 
but those who ur^e therq . . . their views would be 
materially altered if they would but spend a week in a 
close inspection of th^ work that is actually dl^ne. . . . 
The first thing that would strike them would be the 
ejygerness to learn. . . . The evening student has less 
time for study, but he makes more effective use of it. 
He has practical knowledge that forms an excellent 
basis. ... In many institutions evening students are 
doing work in thek* subjects .quite equpl to that re- 
quired for a universitv dec^ree.” 
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In finally summarising the position of evening edu- 
cation in London, Mr. lilair t oncludes with the follow- 
ing passage (p. 24).*' “A lar^ increase of students 
in higher insiilutfons, a large, extension of premises 
and improved equipment, a, largo increase all over in 
altcndancechours per sludiait ... an increased repre- 
sentation of masters and vvorkirieii on advisory com- 
mittees, with a corresponding increase in the interest 
of employers, and of expert criticism of work done, all 
support the view i^at the period 1904-12 has been 
characterised by great expansion in quantity and 
quality of work.” 

Since the publication of the rejiort referred to above 
the education qpmmittee of the council has* decided 
upon a ( omprehensive scheme of reorganisation of 
(he evening continuation schools, which are in future | 
to be termed “institutes” instead of “schools.” The ! 
main leatures of the scheme are the specialisation of | 
(lie functions of individual schools depending upon j 
the social, educational, and industrial demands of the ! 
respective districts, the appointment of a numluT of j 
“responsible masters” for evening w’ork only, the 
increased provision of non-vocational education, . and 
definite coordination with higher institutions, such | 
as the polytechnics. It is mainly in respect to fhe ! 
last point that the organisation of London evening ; 
«-ducation'’^has compared very unfavourably of recent j 
yt‘ars w^ith thi; organisation in a number of provin- 
cial towmS. 

'Ihe junior technical institutes Avill be definitely 
Jinko^ up in future with the neighbouring polytechnic, 
'fhe principal (or head of department) of the higher 
insVuulion will have the right to visit the junior 
institute in an advisory capacity, and to off(‘r advice 
upon the appointment of the stalY and upon the fram- 
ing of ('pursei syllabuses. Standing local com- 
mit let's will be formed consisting (d’ the principal and 
lu'ads of departments of the polytechnic and “respon- 
sible masters ” of the junior institutes, in order to 
eement the relationship between the two types of 
institutions. 

The new' scheme? as a whole is thonmghly sound, 
and, if carried out, as there is ('V<‘rv reason {o expecH 
w'ill he the rase, it wall undoublc'dly have far-reaching, 
beneficial effects upon London education. 

^ ' J. Wilson. 


L/UV OF THE PAY-STREAK IN PLACER 
DEPOSITS A 

1 ; XPLANATIONS of the eccenlricilii's of the pay- 
* ^ streak in placaT deposits have long been con- 
sidered difiicuH to furnish, (ieikie, Heck, I’oscpny, 
Locke, Lindgren, and many others have all discussed 
the subject and acknowledged the fact. Eight 
years' residence and study of . placer phenomena in 
the Klondike gold-bearinr region of Canada on th<' 
part of Mr. J. B. Tyrrt'll have enabled him to formu- 
late a natural law resjH-'Cling the location of the pay- 
streak, not only in the Klondike, but also in any placer 
region of the world. 

An accurate knowledge of the structure and grow th 
of a valley, comprising the different phases of its 
history in detail, always presents geological facts and 
cloductioijs capable of broad and gt?neral application, 
and these are generally recognisable without great 
difficulty. After considering the nature and rate of 
erosion and sedimentation in a given valley under 
normal stream action, the formation of a V-shaped 
valley and its transformation intef a. U-shaped one, and 
the presence flood-plains and terraces, the laws 

^ “The Law« of' the Pay-streak in Placer Deposits." By J. B. Tyrrell. 
Trans. Inst. Min. and Metafurgy, pp. 593-605. (London, 1912.) 
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governing the formation and position of the pay-streak 
in an alluvial plain in the bottom of a valley may be 
stated as follows in 

(1) it was formed in the bottom and at the mouth 
of the V-shaped valley %’hich was the young repre- 
sentative of the present valley. 

(2) It marks" the position formerly occupied by the 
bottom of that V-shaped valley. 

(3) The gold contained in it was washed out of the 
surrounding country and' collected into approximately 
its present position before the gravel of the flood- 
plain (or terrace) was deposited over and around it. 

The practical application of this discovery of 
identifying nature’s way of hydraulicing and storing 
the gold in the bottoms of the valleys must b<! w elcome 
to all economic geologists and mining engineers. 

Mr. Tyrrell holds that some 30,000,000!. of gold Iths 
been recovered to date from the Klondike region, and 
that an equal amount no doubt remains to be ex- 
tracted. Some 900 ft. thick of rock-forma tiuns have 
been removed from the Klondike country, and 130 cubic 
miles of gravel scattered over the 800 square miles of 
placer deposits, making only one-hundredth of a 
pennyworth of gold peV ton of original rock concen- 
trated bv nature. H. M. A. 


THE UPPER AIR DURING FOHN. 

r"\K. H. VON PICKER has made notable additions 
to our knowledge of Fohn by his contributions 
on this subject to the Transactions of the Vienna 
Academy. llis researches - showed that the Alpine 
Fohn is the local manifestatiort i>f**an extensive pheno- 
menon which is revealed almost stj^iultaneously in places 
of the same altitude over a large^ region. In a paper 
in the Sitzungsberichte of the Vienna Academy, May, 
1912, he describes observations on Fohn during three 
balloon ascents from Innsbruck in 1910 and 1911. It w^as 
found impossible to make ascents at the time of actual 
Fohn at the surface ow'ing to the vcfy gusty character 
of this w ind. In one ascent only was the balloon over 
ih(? moLintaijis at the time of Fohn, and then U was 
the plaything of th(‘ vertical currents, wdiich, however, 
were kind enough to spare th|^ balloonists actual 
disaster. At one time the balloon was carried down- 
w'ards 900 m. and up again 1100 m. in the course of 
five minutes, indicating verticarcurrents of five metres 
per second or more. Such information is clearly of 
importance to aviators, apart from its bearing on the 
elucidation of the meteorological phenomenon. 

The general conclusions of von Ficker arc that 
before the outbreak of Fohn at the surface, it is bl(n\*- 
ing over the cold aif in the valleys and plains, the 
surface of separation betw'een tfje two currents being 
frequently marked by strato-cumulus cloud. When the 
Fohn current crosse.s the fidges and valleys at right 
angles it descends on the leo side and ascends tl^e 
w’indward side, with a partial clearing of the cloud 
in the region of descending air. Fohn is usually dis- 
sipated by the coming of a north-w'est wind, the 
change, probably bteing olfethe nature of a line-squall. 
The vertical temperature gradient during Fohn wa.s 
usually b‘ss than the adiabatic gradient for dry air, ' 
except when the balloon W'as carried up and clown 
in the vertical currents, but it was greater than the 
normal gradient. Th(' change of wind direction with 
altitude w'as normal, the south-east wind of the lower 
layers changing to south and south-west wdnds at 
higher levels up to 3-4 km. Th# value of the discus- 
sion is enhanced the results of ascents at Munich 
and observations at Zugspitze (3000 m.) which the 
author w'as able to incorporate bv the courtesv of Dr. 
.Schmauss, wdio is keenly enthusiastic about all upper- 
air investigation. ^ E. Gold. 
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ACTIVE NITEOGEN.^ 

E \"ERV0NE has heard of' ozone, the active modi- 
fication of oxygen whicht-is produced when this 
gas is subjected to electric discharge. I hope to 



show you to-night that nitrogen can also be made to much brighter the c 
assume an active state under suitable experimental than the rest of the b 
conditions. We will begin with an experiment ' ambiguity in this fon 
(Fig. i) which will serve to introduce the subject. , a portion of the ves 
A rapid stream of rarefied nitrogen gas passes , of the gas in that 
through the tube a. at a pressure of a few' mm. of ! portion. I must ask 
mercury, and on its Why the gas is sparked through vou to take it from 
by a scries of high-tension elet^ic discharges from me that special ex- 
a Leyden jar. It then issues as a jet into the large j p e r i m c n t s have 

vessel h, where it is seeiii>».to be brilliantly luminous, I proved that Ihif 

the stream of gas being visible as a whirling cloud ‘ cause is not enough 

of brilliant yellow light. Notice that this light is of to explain the 

a different colour from thlit of the electric discharge greatly increased 
in the former vessel. ‘ brightness you have 

Why does the gas remain luminous in this way seen. The reunion 
for an appreciable time after the electric discharge of nitrogen atoms 
has passed through it ? The view which 1 shall occurs, then, more 
develop this (wening is that the discharge has split quickly the lower the 
the nitrogen molecules into single atoms. Nitrogen icmpcfature. This is 
atoms in this conditioii>^'are uneasy, and are anxious a unique instance of 
to find partners again. But to do this takes time, i a chemical action 
The reunion of thq nitrogen atoms is attended with being quickened by 
the emission of the yellow light which you see, and cooling. In all other 
this continues so long as the process of pairing off crises heating acceler- 
is' incomplete. ates the action. 

Pi'eliminary even " to considering this theory, we Plausible objections 
must be certain that nothing but nitrogen is necessary may be made to this 
to the success of the experiment, and that no other statement, but I 
substance intervenes. Some experimenters in Ger- ! must content myself 
many ha\fe recently expressed the opinion that traces j now wdth saying 
of oxygen arc concerned. I am satisfied, however, (hat they admit of 
that thev are entirely mistaken^ The nitrogen used | answer, 
in the experiment you have just seen has been stand- When o.x^^gen anti 
ing in contact with phosphorus until the phosphorus hydrogen unite, the 

no longer gIow^s in the dark. If I added a i/ioo,oooth union may ot cur in 
part of oxygcii 'o the nitrog^pn, the phosphorus would two distinct ways, 
iiegin glowing again quit# perceptibly. So we may It tnay occur wnth 
bci^sLife that there is not that amount of o:'ygcn 1 luminosity throughout 


jar is constantly discharging. W'hen I witJi-^ 
draw them you see that they are brilliantly luminous, 
and that they remain so for several minutes after 
stimftlation. By holding them alternately in the ex* 
citing coil we can get them about equally bright, and 
you^j^ee, that the luminosity of edch decays 
at about the same rate. Now 1 stimulate 
them equally again, and cool one down by 
immersing it in liquid air.. It shines brightly 
for a moment, but soon becomes quenched. 
NITROGEN ( withdraw it, and you can compare it witli 

= the other, which is still brightly luminous. 

This e.xperiment shows that ^ cqpling the 
gas shortens the period of luminosity. Let 
me show you next that the brilliance is 
increased by cooling. I have exhausted this 
bulb to a suitable degree, and cool the nedv 
by immersion in liquid air, contained in a 
transparent vessel (Fig. 2 ). You see how 
much brighter the cooled portion is after .excitation 
than the rest of the bulb. There is no doubt a certain 
.'imbiguity in this form of experiment, because cooling 
a portion of the vessel causes a lo(#l concentration 


I cooling. In all other 
! crises heating acceler- 
I ates the action. 

I Plausible objections 
I may be made to this 
j statement, but I 
! must content myself 
j now with saying 
(hat they admit of 


LIQUID 
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When o.xygen anti 
hydrogen unite, the 

union may otcur in V 

two distinct ways. Fir;. 2. 

It may occur with 

luminosity throughout the volume of the mixture, as 


prest nt : and I do not thinf^ it is reasonable to attri- | ’when the gases are exploded, or, again, it may occur 
bute these brilliant effects to a smaller amount, j at the surface of a solid such as clean platinum. In 
Again, we may inquire what is the effect of adding I the latter case there is no luminosity. 
n>xvgon intentionally? I find that 
UK. addition of 2 per cent., of 

oxygen is enough to obliterate the \ 

phenomena altogether. Much more / 

might be said on the subject, but 
we must pass on. 

It is convenient for some purposes \ / 

to experiment in a different way, y 

We have here two itsimilar glass .^ 0 ^ 

globes containing rarefied nitrogen. 

1 can induce an electric discharge * ^ 

in them without electrodes by putting them Similarly, actiyo nitrogen atoms may reunite in the 


in this coil of wire, through which 


Leyden 


1 Discour<;e delivered at the Royal Institution on Friday, February 28, by 
he filon. R. J. Strutt, F.R..S. 
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Similarly, actiyo nitrogen atoms may reunite in the 
volume of the gas with luminosity — this we have seen 
already — or the combination may occur without 
luminosity at a> suitable surface. Oxidised^ copper 
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aliards such a surface. This bulb (Fig. 3) can be 
made to glow like those you have seen before, by 
inserting it into a coil; and if the copper wire is 
situated in the side lube the glow lasts a long tihie, 
for the gas has as yet no access to it. But if 1 excite 
the gas again, and turn the bulb round,so^s to drop the 
oxidised wire into it, you see that the luminosity is ex- 
tinguished in a fraction of a second. Combination of 
the nitrogen atoms occurs much more quickly at the 
surface, so that the whole quantity of active nitrogen 
present is almost instantly used up. Incidentaliy, 
the exjx.-riinent illustrates the extremely rapid diffusion 
of the gas^icous residuum in an exhausted vessel, for 
every particle of the active nitrogen must evidently 
find its way to the surface of the wire in the fraction 
of a scM'onci. 

W'e T)ass ncnv to consider the effect of nitrogen 
in this condition on other substances. The yellow 
glow w« have studied so far is clue to the rccpmbina- 
tion of nitrogen atoms, and accordingly it shows a 
nitrogen spectrum, though with very curious ^modifi- 
cations. 

If we offer t<#:the monatontic nitrogen other sub- 
stances, it will often unite chemically with them, 
which, of course, cold ordinary nitrogen will not do. 

I go back to the apparatus us(;d in the first experi- 
ment, and admit some acetylene by a stopcock (c. 
Fig. i). The jet of active nitrogen now enters an 
atmosphere of acetylene, and you see that the char- 
acter of the light is at once changed; it has become 
lilac. 1 turn off the acetylene and substitute chloro- 
form vapour. now get an orange light. This 

may appear very^different, but the difference is un- 
essential. The spectrum is in each case that char- 
acteristic of cyapogen and its compounds, only the 
violet portion of this spectrum is more intense with 
acetylene, the red portion with chloroform. 

.Since we get the cyanogen spectrum without having 
any cyanogen compound originally present, we may 
suspect that some such compound has been formed. 
Let us pass from suspicion to proof. Using chloro- 
form vapour from a bulb containing the liquid (see 
Fig. i), wo^pass the gases through a vessel in which 
a test-tube is inserted. This test-tube contains liquid 
air, and any condensable constituent is frozen out on 
■i to its external surface (Fig. 4). After a few' minutes* 
run, we take out the tt\st-tub(» and dip it in a solution 
of potashrf T now add a mixture of ferrous and ferric 
salts and excess of hydrochloric acid. T pour out the 
liquid on to this w’hite porcelain dish, and you see 
that abundance of prussian blue has been formed. 
'I' his proves the presence of some cyanogen compound. 

We can get the same result with pentane, ether, 
benzene, or hlmost any other organic vapour. With 
these the amount of cyanogen formed is much (he 
same, but the cyanogen spectrum, curiously enough, 
is far less conspicuous. Benzene, for instance, almost 
quenches the nitrogen glow, and little can be seen of 
the eyarjpgen spectrum eillier. In most cases it 
appears that hydrocvanic acid is formed, but the 
orange cyanogen glow, only obtained in compounds 
conj^|ining much chlorine, is probably' due to the 
formation of chloride of cyanogen in addition. This, 
when absorbed in potash, forms a cyanate, which has 
been detected chemically. 

In tli€> case just considered, the spectrum observed, 
w hen Active nitrogen is mkced with another substance, 
is that of the product of the action. ^ In some cases, 
bow'cver, the soectrum developed is that of the sub- 
stance originallv introduced. I admit some of the 
vapour of pcrchloride of tin ; you see the brilliant 
blue glow. I introduce a drop of the liquid chloride 
on a wire loop into the flame of a Bunsen burner, 
and vou see the same blue colour, though less advan- 
tageously. The brilliance of the luminous effect does 
NO. 2272, VOL. 91I 


not seem to give any trustworthy indication as to 
whether much chemical action is going on. If, for 
instance, we admit bisulphide of carborr vapour to 
the active nitrogen stream, we do not get very bril- 
liant effects of luminosity-^.nothing striking enough 
to be worth shotl^ing you— but. none the less interest- 
ing chemical actions are going pn. The tube in 
which the action occurs gets covered with ^the dark 
blue transparent deposit, which Lshow by projection 
on the screen. This substance is . a known compound 
of nitrogen and sulpii(ar» originally investigated by 
Mr. Hurt in iqlfc. If the gases are ( ondensed farther 
on in the tube by liquid air, we get a second deposit 
of brown colour, which can ^e*^idenlified as the brown 
polymeric carbon monosqjbhide studied, by Sir James 
Dewar and the late Dr. Jones. You sec, theii, 

that the chemical action. i|;ilmpletely tra^pd. Active 
nitrogen takes part of tKe Sulphur from carbon di- 
sulphide, leaving carbon monosulphide. 

The behaviour of active nitrogen with metallic 
vapours is of interest, though it has not yet been very 



Fig. 4. 

completely studied. I select t^ case of mercury to 
show you. Wo pass Stream bf glowing ga.j 
through this tube, which contains a small pool pj 
mtTCury. While the mercury is cold, the yellow glow 
passes on unaffected. I ^ply heat, and green mer- 
cury light, of the colour familiar in the mercury- 
vapour lamps used in e.tectric lighting, is apparent, 
when active nitrogen.;;|pingIes with mercury vapourT 
Soon the tube gets "ubscured, . except when 1 am' 
actually heating it, by a dirty-looking solid deposit 
containing tnuch metallic mercury. 

I wish to convince you that an explosive compound 
of nitrogen and mercury has beei^ form< d. For this 
purpose, to save'^the trouble of dismounting the tube 
already used, we will take a ||milar one prepared 
beforehand. ^ heat the mercurial deposit moderately 
o^r a Bunsw burner, and, if you will kindly -be quite 
snll for a momei^, we shall hear a distinct crackling 
s^nd, as the explosive compoqnd decomposes. 
close quarters it is e^sy to soe'nashes of light accom- 
pantdng the minute explosions, but these can scarcely 
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be shown . to A audience, as the opaque deposit over adopted is useful for teaching the properties of optical 
the greater part of the tube obscures them, systems to those who are not essentially students of 

It has only b#en possible this evening to’ bring for- pure mathematics, and ca/i be satisfactorily used by 
ward a selection of the results of two years* wor|L those capable of draughtsmanship with mathematical 
on this subject at the Imperial College, with generous instruments. — Dr. C. V. Burton : The spectroscopic 
help from colleagues, and facilities provided by the resolution^; an arbitrary function. ^ An ordinary grat- 
govornors. * ing has periodic rulings, and a spectrum obtained 

Let njic conclude by reading to you a prophetic by means of it is characteristic of the radiation enter- 
passage from one of Faraday’s lette^ to Schonbein : — ing the spectroscope-slit. But if the radiation is homo- 
“ What of nitrogen? Is not its €i|l|>arent quiet sim- gencous, while the distribution of the rulings is 
plicity of^ipiction all a sham? "Not a sham, indeed, arbitrary, we obtain a spectrum characteristic of the 
but still not the only state in which it can exist. If grating. It is thus found to be theoYetically possible 
the compounds which a body can form, show , some- to resolve spectroscopically a given arbitrary function 
thing of the state andJIjpowers it may have when <f>(x) into its harmonic Constituents. The theorv of 


isolated, then what shouW' nitrogen be in its separate 
s^te? You see I do net work; I cannot. But I 
fancy, and stuff my leJKe^.^iyith such fancies (not a 
fit return) to you.** . ’ 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

' A NEW chair of %acteriolo^‘ ivS to be founded in i 
Edinburgh University under # bequest from Mr. | 
Robert Irvine, of ROyston, Grnnton. At his death, ■ 
v ieven years ago, Mr. Irvino jpequeathed 230 shares 
of lol. each in a company for developing the resources 
of Christmas Island fois^ the purpose of establishing 
the chair when the interest from the shares should I 
reach 25,000/. or 30,000/. The accumulated dividends 
on these%hares now reach more than 30,000/. It is 
understood that 25,000/. will go towards the main- 
tenance of the professorship, and that the remaining 
5000/., will be used in providing the class-rooms, 
iaboratories, and the tiecessary equipment. 

Attention has already been directed to the progress 
which has boon made in thi* provision of well-equipped 
laboratories for the study df electrical technology and 
kindred subjects in the University of Hong Kong. 
Prof. C. A. Middleton Si|iith has sent us an exhaustive 
list of engineering and other equipment which has 
been presented to the University by public-spirited 
manufacturing firms. Their generous support of the 
cause of higher technical education in the distant parts 
of the Empire is aure to be productive of excellent 
results, and is of emulation by other firms. 

The greatest support seems to have been received for 
the department of heat engines, and the authorities in 
Hong Kong hope that more offers of apparatus will 
be received from firms interested in electrical engineer- 
ing. A complete equipment is required for experi- 
ments in all branches of electrical work, and an appeal 
is made to manufactqfers that this branch of engineer- 
ing shall be represented wui'thily in the equipment 
prose^nted to th% University, It is impossible here to , 
iJ^ention each of the gifts which have been made, but | 
as indicative of the substantial character of the gifts, ‘ 
the complete spcctrogjfaphic outfit presented by 
Messrs. Adam TIilger and Co., and the Sankey’s hand- 
binding testing mgehine given by Mr^ Casella, may 
ho mentioned. .sL. 

^ 

SOCIET^lkS AnS ACADEMIES. 

London. 

Physical Society, Anril 25.^Prof. CtU. Lees, F.R.S., 
vice-president, in th? chair.-- -W. R. Bower : A graph- 
ical method of optical imagery. The paper contains 
a development of optical imagiiiry b^ed on elementiiry 
geometry, including Umiting positions, but excluding 
cross-ratios, centres wperspectiye, &c. The method , 
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the proposed method of resolving functions is dis- 
, cussed, and is as complete as that of ordinary spectro- 
j scopy, while in one respect it is more simple; for, 

I since the light entering the spectroscope-slit is entirely 
of one wave-length, the comnarison of intcJfsities of 
spectral lines (whether visumly or photographically) 
is facilitated. 

Linnean Society, May i. — Prof. B. Poulton, 

F.R.S., president, in the chair. — Prof. P. Oroom and 
W. Rushton : The structure of the wood of East Indian 
species of Pinus. — Dr. Winifred BreneWey : Brandling 
specimens of Lyginodeudron oldhamimn, ^ Will. — 
A. C. F. Morgan : A problem in Weismannism. — Mrs. 
L. J. Wilsmorc : Sphenopus Papers on 

collections made by the Pei'cy Sladen expedition to 
the Indian Ocean : — Miss Helen L. M. PIxcII : Poly- 
chaeta of the Indian Ocean, with ^ome species from 
the Cape Verde Islands. The Serpulidae, with a 
classification of the genera Hydroides and Eupomatus. 
— S. Hirst : Report on the Arachnida of the Sfeychelles. 

Miss Marjorie Lindsay : Gypsina plana. Carter.- - A. 

I Grouvelle : Nitidiilae, Ilcterot ida*. -A. Ralfray : Psela- 
phidaj de I’Archipel dcs Seychelles. — Dr. K. Jdl'dan ; 
^nthribidae of the Sevchelles.— S. Maullk : Htspinac 
from the Seychelles. — Dr. K. Jordati ; ||ertain changes 
in nomenclature of Lepidoptera propOwSed by Dr. 
Verity. 

I Zoological Society, May 6,- -Dr. Henry Woodward, 

I F.R.S. vice-president, in the chair. — Dr. F. E. 

I Beddard : The anatomy and systematic arrangement of ^ 
the Cestoidea. This paper, the tenth of the series, 

I contained an account of two species of |tapeworms 
found in a Dongolan genet, both of whicW were de- 
scribed as new, one being made the type of a new 
genus. — J, A. Milne : Pacific salmon : an attempt to 
evolve soniething of their history from an examina- 
tion of their scales. Reasoning from the similarity 
of their appearance to the scales of other Sal- 
monidae, the author pointed out that all the migra- 
tory species except Onchorhynchus kita remain for at 
least a year in fresh water before proceeding to the 
sea — in the Fraser River district, at any rate. He 
also showed the scale of a quinnat, and pointed out 
that it was scarcely possible to avoid the conclusion 
that that fish had already spawned once before it was 
captured. — Miss Kathleen Haddon : Ndws on Peripa- 
toides woodivardii, Bouvier. This paper was based 
on material collected in Western Australia, consisting 
of twenty specimens, male ^d female, ranging in 
size from 17 to 46 mm., thus^onsiderably Ace 
in length those described by Prof. Bouvier."^ Various 
types of coloration are exemplified^ some being blue- 
green with small yellow spots, while others have the 
yellow pigment increase^ so as to give a tawny 
appiarance to the animal ; a dark variety of this latter 
type also occurs. — J. C. F. Fryer : Field-observations 
on the enemiedl of butterflies in Ceylon. It was con* 
eluded (i) that in ^Ceylon, with the exception of the 
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wood-swallow, birds are not formidable enemies to 
butterllies; (2) that owing to the propensity of the 
wood-swallow for members of the genera Danais and 
Ell plan, a resemblance to them would be not a safe- 
guard but a danger. 

Mathematical Society, May S. Prof. A. E. H. Love, 
president, in the chair. — Prof. W\ Burnside : Some pro- 
perties of groups the orders of which are powers of 
primes. Prof. H. S. Carslaw : The (Green’s function 
for the equation 'T'// -|- /«:“a =ro. - Prof. W. H. Young: 
'Fhe usual convergence of a class of trigonometrical 
st ries. \V. E. Sheppard : (i) Factorial moments in 
terms (d sums or differences; (2) fitting of polynomials 
by the method of h‘ast squares. — S. Lees : The effect 
of inti'rnal friction on stress-strain relationships for 
elastic solids. 

Royal Astronomical Society, May Major Hills, 
C.M.G., F.R.S., president, in the chair. — Rev. A. L. 
Cortic : The mode of propagation of the sun’s influ- 
ence in magnetic storms. The author ( onsidered that 
the rays which proceed from the sun are not single 
kathode rays, as frequently assumed, but divergeht. 
I'he solar corona as photographed at the eclipses of 
1893, ‘i^^d 1Q08 show'ed systems of diverg- 

ing rays apparently connected w'ith spot groups. The 
study of thes(» led to the conclusion that the mode 
of propagation of the influences which condition mag- 
netic storms from the sun has the form of rays 
div(Tging from the foci of sun-spot disturbances. The 
sun-spots would not directly cause the storms, but 
rather condition them, piThaps by rendering the upper 
atmosphere a bettor electrical conductor. - H. Kimura : 
'Fhe harrrfonic analysis of sun-spot relative numbers. 

n. IT. Turner: The harmonic anabasis of Wolf’s 
sun-spot numbers, with special reference to Mr. 
Kinuiha’s paper. J. Jackson : The discordance be- 
tween the observed and predicted positions of Jupiter’s 
eighth satellite# The author ijiade an appeal for 
further oT.)S<*rvations during the present year, which 
is a favourable occasion, as the satellite is now' as 
much as 3° from the planet; the observations wmuld 
have to be made in southern latitudes owang to the 
j)osition of Jupiter. — R. A. Sampson : The correction 
of the field of a Newtonian reflector. The various 
defects of spherical aberration, coma, astigmatism, 
cLiiwature field, and distortion w ere separately 
d(*all wfith, and an arrangement of three lenses was 
suggested, wdiich wouM render the field of a New- 
tonian reflector practically perfect. C. V. I.. Charlier : 
.An investigation on the motion of the stars. — Royal 
Observatory, Greenwich : The photographic magnitudes 
determined w^th the Greenwich astrographic equa- 
torial ; corrections depending on distance from the 
plate-centre. 

Paris. 

Academy of Sciences, April 2S.--M. F. Guyon in the 
I'hair.- A. Haller and Edouard Bauer : "Fhe methylation 
of /xovalerone by means of sodium amide and methyl 
iodide. Tetyfeiiethyl/iovalerone or 2 : 3 : 3 : 3 5 : 6- 
hexami!thyl-4-heptanone. The di-, tri-^ and tetra- 
mcthyl/.s’ovalerones were isolated from the ('rude pro- 
duct of the reaction between sodium amid<‘, iso- 
valerono, (and methyl ioaide. The tetra-derivativo was 
reducc’d ft) the corresponding alcohol by means of 
sodium and t‘thvl alcohbl.- A. Laveran and M. 
Marullaz : Contribution to the morphological study of 
Toxofylaswa j[;ofidii and o|^ T. cuuicuJi, From the 
morj)hological point of vio^, the differences betwjpe.n 
T. cutiiculi and T. are not sufficiently marked 

to justify their distinction into tw'o species. — M. Gouy 
was (‘lected a non-resident member. M. Schwocrer a 
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correspondant for the section of mccflanics (in the 
place of the late M. Dwelshauvers-Dery), and Prof. 
vV. M. Davis a correspondant for the^section of geo- 
graphy and navigation (in the place of the late Sir 
George Darwdn). — M. Simonin : Results of the dis- 
cussion of the observations made during the eclipse 
of the sun of ‘April 16-17, 1912. From a discussion 
of all the available observations it is concliuied that 
the first external cijjitact was observed on the average 
six seconds too latfe, and the last contact three seconds 
too soon; the observations of the interior contacts 
appear to be free from systematic error. — G. H. Hardy 
and J. E. Litticwood : The Fourier’s scries of a squared 
function ( apable of summ^ion. — Louis Roy : The 
movement of viscous media and quasi-waves. — Albert 
Turpain : "Fhe application of highly sensitive galvancv 
nu'ters to g(‘odes3'. A description of a special type 
of galvanometer capable of Tegistering the time signals 
of the Kifft'l Tower. — J. M. Lahy : The rectification 
of records di formed by the circular movements of the 
inscribim?' point. Georges Clause : The absorption of 
nt‘on by ihe (dectrodcs of luminescent tubes. Neon is 
L'haracterl ed by a remarkable r^istance to absorp- 
tion by th(‘ eltH'trodes,, as compared with helium or 
nitrogen. Tlrs fact is of practical importance in 
connection wiih the use of neon tubes for lighting- 
purposes.- Ed. Chaiivenct and G. Urbain : 'Phe density 
of the double salts. The case of the chlorides of 
copper and ammonium. — Jean Blelecki and Victor 
Henri : "j'he quantitative study of the absorption of 
the ultra-violet rays by ketones, diketones, and thi* 
ketonic ac'ids. — .A. Guyot and A. Kovachc : Tne action 
of formic acid upon the colouring matters derived 
from triphenylmethane. — Gustave Chauveaud : The 
evolution of the conducting apparatus in Veronica.-- 
Raoul Bayeux : 'Fhe c6mparative resistance* of the clog 
and th'* rabbit (o intrav'enous injictions o.f o.w gen 
In proportion to its w’oight^ the' dog can tolerate in 
its veins a quantity of oxygen more than tw'(‘nty-five 
times great<*r than a rabbit. — H. Charrier : Some modi- 
fications of tlu* muscular ti^ue at the moment of 
sexual maturity in Nereis jucaln , — Rernard Collin : A 
new Ellobiopsis, a parasite of ParaUohi()f)sis eoutieri, 
F. Picard and G. R. Blanc : A bacillary septicaemia 
the c'aterpillars of Arctia cnja.—R. Marcille : Tlie use 
of ammoni.acal salts in vinification. Musts deficient in 
volatile nitrogen and requiring^^^an, ||bidu(‘ length of 
time h’lr complete fermentation cafi^^e made to fer- 
ment normally by the addition of ammonium ])hos- 
phalo or sulphate.* H. Dorlencourt : Study on the 
urinary elimination of morphine injected into an 
animal not previously treated with the drug. A small 
proportion of morphine injected into the rabbit is 
ahvays ,eliminat(*d by the kidney. The morphine is 
recovered from the urine, unchanged, traces only of 
oxydimorphin^* being detected. — Ph. (ilaiigeaiid : The* 
eight eruptivt* phases of the volcano of Puy de Come-V 
- M. Aubert : R(‘ynes in prehistoric times. 

May 5.' M. F. Guyon in the chair.— Armand 
Gautier and Raul Clausmaon : Fluorine in th^ 
animal organism. T||j|j| skin anS its appendages^^ 
A method for the e:Sct determination of minute 
amounts • of fluorine was -. worked out by the 
authors and described ’^bout a year ago. This 
method is now' beirig applied to the systematic 
examination of 3||irtous parts of the body for the 
amount of fluorine. The results for the skin, hair, 
dental enamel, and nails are given in the present 
paper.- -M. Bazin was elected a non-resident member. 
— Charles Nordmanu : Th^: effective temperatures of 
the stars. A comjflarison of the results obtained for 
twelve stars by 'Rosenberg and^e author. Although 
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the methods iused were based on different principles, 
with one exception (o Lyra), the agreement in the 
oSfti mated temperatures is close, the dilTerenifes being 
of the order of the experimental error. The results 
iigrec with the thermal classification of Sir Norman 
Lockyer, deduced from the qualitative study of stellar 

spectra. J. Guillaume : Observations of the sun made 

at the Observatory of Lyons durj^plg the first quarter 
of 1913. Observations ^ere possible on sixty-five 
days, and tables arc given showing the number of 
spots, their dtstribution in latitutae* and the distribu- 
tion of the faculai in latitude. — ^Th. Anghelutzaf Some 
remarks on the exponential development of Cauchy. — G. 
Bouligand : Green's function for an indefinite cylinder. 

M. Hadamard : Remarks on the preceding note. 

J. de Bolssoudy : The constant of the law of radiation. 
> G. A. Dima: The influence of the valency of the 
metal on the photoelectric effect of metallic com- 
pounds. In all the cases examined the compound in 
which the metal has the smallest valency appears to 
have the greatest photoelectric ^ower. — Louis mty : 
The electromotive force produced by the How of solu- 
tions of electrolytes through capillary tubes. Data 
are given for solutions of varying concentrations (»f 
potassium chloride, nitrate and sulphate, potash, 
hydrochloric and sulphuric , acids. — C. Gufton : The 
determination of the time required for the establish- 
ment of electrical double refraction. The times found 
ranged from o-6 to hundred-millionth of a second. 
These, are of the order of Maxwell’s time of relaxa- 
tion, and agree with the theory that double refraction 
is the result of a molecular orientation.— H. Magunna : 

A mechanical means for keeping tuning-forks or 
plates in continuous vibration. — Em. Vigouroux : The I 
transformations of the alloys of iron and silicon. A ! 
discussion of a recent paper by G. Charpy and A. 
<?ornu concerning the transformation point A,.- G. 
Beboul : Chemical reactions and radii of curvatun*. 

It has been shown by the author that the chemical 
action of a gas. on a solid depends on the form of the 
latter, the action being greatest at the points where 
the curvature of thelfeolid is greatest. It is no\\' 
found that if two copper wires of different diameter 
placed close together in an atmosphere capable 
or forming a compound with the copper, the fine wire 
appears to exert a protective action on the coarser 
wire, the fon|ier only being attacked. — Camlll 
Matlgnon : The|)pjp{iparation of barium. .An intimate 
mixture of barium oxide and silicon in the proportion 
tllaO : Si is heated in a steel tube to 1200^^ C. ; barium 
is formed, and distils into the cooler portion of the 
lube. The yield is good, and the metal proved to 1 
of 98-5 per cent, purity. Ferrosilicon with 95 per cent, 
dlicon can replace the silicon. — M. Hanrlot and A. 
Kling : The action of reducing agents on the chlorn- 
loses. Sodium and aluminium amalgams were used 
reducing agents'; communds certain ing one and 
^\vo atoms of chlorine we^ isolated and described. — 

:\. Wahl and P. Bagard : Syntheses in the indigo 
group. — Marcel LantenoU : The preparation of carbon 
Jl^traiodids. Two methods were found practicable, the 
rnteTaction of carbon tetrachloride and lithium iodid^^ 


Perrol : Observations on the preparation of cocoa. 
Improvements are suggested on the method of pre- 
paring the* cocoa bean for the market in current use. ~- 
A, Pinard and A. Magnan : Researches on sexuality in 
births. — Henri BeeWre ; Pressure and thermometry in 
cryotherapy. An iron-constantan tJiermd^couple has 
given good results, not only in determining the tem- 
perature in the freezing mixture (solid carbon dioxide), 
but also the temperature at the surface of application. 
— Pierre Girard : The osmotic relations of the red 
corpuscles with their medium : r6le of the electric 
state of the wall. — .Auguste Lumiirc and Jean 
Chevrotier : The act ion . o| oxidising agents in general 
and alkaline persulphates in particular on the tetanus 
I toxin. Remarks on a recenC" note by Marcel Belin. 

I Details are given of the success attained in the treat- 
1 meat of tetanus by injections of sodium persulphate. 

I — Jacques Surcouf : The transmission of the larvae of 
Dcrmalohia cyitnivcnlris by a mosquito.— ^Albert 
Robin : The relent 4 on of chlorides in the liver and the 
blood of caiic(TOus subjects.- -E. Cream of 

tartar .as a food for the ferment causing bitterness in 
wine. The Barilltts amaracrylus can sugars 

and glycerol as food, but is inactive in presence of 
tartaric acid and its salts. ~-G. Malflfano and Mile. A. 
Moschkoflf : Pseudo-crystals 6f starch and crystals of 
glucose. — IT. Labre and R. Maguin : Contribution to 
the study of th(? conditions of precipitation of albumen 
by picric acid. Working with a constant excess of 
picric acid, the relation between the amount of albumen 
present and the quantity of picric acid combined with 
it is not a linear one, but can be represented by an 
equilateral hyperbola. The phenomenon would appear 
to be one of adsorption, but it can be made the basis 
, of a practical metliod for the estimation of albumen.- - 
! Jean Chautard : The origin of petroleum at Wyoming. 

! J. Bosler : Magnetic storms and hysteresis 
I phenomena. 

BOOKS RECEIVED, 
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K and the action of hypochlorite upon iodoform in 
strongly alkaline solutions. An advantageous method 
of punf3dng the crude product is given. — C. Gaudefroy : 
Dehydration figures.— -Aug. Chevalier : The botanical 
t- origin of commercial Gabon woqds. — J. Beauvcrle : 
The question of the propagation!; of rust in the 
Graminaccae. The presence of mycelium, uredo- 
spores, or teleutospores of rusts in the interior of the 
seeds of cultivated Graminaceae is very common, and 
it is necessary to take thij fact ipto account in the 
study of the question of the i^ropagation of rust. — E. 
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Four-Figure 'Fables. By C. Godfrey and A. W. 
Siddons. Pp. 40. (Cambridge University Press.) 
qd, net. 

The Seashore I Know. Edited by W. P. Westell 
and H. E. Turner. Pp. 80. (London : J. M. Dent 
and Sons, Ltd.) Bd, net. 

Continuous Beams in. Reinforced Concrete. By' B. 
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Die neueren Warmekraftmaschinen. a:, Gaser- 
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lin : B. G. Teubner.) 1.25 marks. 
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Hansel. Pp.‘ xv + 373. (London; W. Heinemann.) 
2s. Gd. net. 

Sex Antagonism. By W. lleape. Pp. 217. (Lon- 
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Deni’s Prartienl Notebooks. of Regional Geography. 
By J>r. IL I’iggoll and R. J. Finch. Part ii., Asia. 
Pp, 04. H.ondon : J. M. Dent and Sons, Ltd.) 6d. 
net. 

riir Conception of a Kingdom of Ends in Angus- 
tinr, Aquinas-, and Leibniz. By E. H. Stokes. Pp. 
iv'4 12^. (Chicago: L’niversity of Chicago Press; 
Cambridge yniversity Press.) 35. net. 
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G. Fischer.) 2.50 marks each Lief. 

Canada. Department of Mines. Geological 
Survey. Memoir No. 17E. Geology and Eco- 
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Quebec. By M. E. Wilson. Pp. vii + ba+xi plates. 
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bustion Methods. By W. F. Hoyt. Pp. vi + 35. 
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The Oxford Geographies : — An Introduction . to 
Plant Geography. By Dr. M. E. Hardy. Pp. 192^ 
(Oxford; Clarendon Press.) 25. 6d. 

Mineral and Aerated Waters. By C. A. Mitchell. 
Pp. xiii + 227. ^London; Constable and Co., Ltd, 
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The Pathology of Growth. Tumours. By Dr. 
C. P. White. Pp. xii 4-235. (London : Constable and 
Co., Ltd.) lo.v. 6d. net. 



D|ARV OF SOCIETIES. 

FRIDAY, May 16. 

Royal Institution, at g.-^-The Pygniirs of New GuinoH : Captain i . G. 
Rawh'ng. 

Physical Society, at 8. — Some KxrerlmenrA to Detect yS rays from R.Tdium 
A. : Dr. W, Makower and Dr. S. Russ.— Dust Figures : Dr. J. Robinson. 

SATURDAY, May j;. 

RoVal iNSTiTUTiOfli, 8^3. — Humphrey Internal Combustion Pumps: 
H', A.' Humphrey. 

% TUESDAY, May so 

^Institution, at 3,— Recent Advances in the Production and 
Utmsntion of Wheat in England : Prof. T. B. Wood. 

Royal Statistical Society, at j.— The Census of Ireland, 1911 : Sir 
W. J. Thompfon. 

t^OLOciCAL .Society, at 8.30. -Notice of Some Important Works on 
Zoological Nomenclature Now in Progress; Rev. T. R. R Stebbing.— 
Observations on the South African Rhvnchocephaloid Reptile Etipaikeria 
and Allied Genera : Dr. R. Broom. —Experiments on the Metamorphosis 
of the Axolotl {AntftlYxtoHta conducted in the Society’s 

Gai^ens : K. G. Boulr-nger. — Some Cases of Blindness in Marine Fishes : 
G. E. Bullen.- -The Patella in the PhalsMhrocoracid.^ : Dr. R. W. Shufeldt. 


lYEDNESDAY, May 21. 

.Gk^^raphical Society, at 8.45.— Reception of Members of 
Catftam ScotV’s Antarctic Expedition. Lecture by Commander E. R. G. R. 
Evany, R.N. 

Roval MriKOROi ogical Society, at 4-3o*~I>etermination ofihe Radia- 
tionofthe Air from Meteorological Observations: E. Gold. — Results of 
Motithly^rnid Hourly Cloud-form Frequencies, a.^ Epsom, 1903-1910: 

Wo .• 7 .? 72 , VOL. 91] 

O ^2 


{May 15, 1*913 

A&konaUti^l Society, at 8.30.— Wilbur Wright Lecture. 

Royal Microscopical Society, at 8.— Annual Exhibition of Microscopic 
Aquatic ^e. 

* THURSDAY, May 02. 

Royal Society, at 4.3a-Bakerian Lecture : Rays of Positive Elecjj^icity i 
Sir J. J. Thomson. , 

Royal Institution, at 3.~-Recei^ Chemical Advances. 1. Molecular- 
Architecture : Prof. W. X.,Pope. 

Institution of Electi|J|^ Engine)!^, at 8. — Annual General Meeting. 
Concrete Institute, at ArintJpGeneral Meeting. 

Institution of Mining Ailif M etallurgy, at 8. 

FRIDAY, May 23. 

Royal Institution, at 9.— The Secret of the Permanent ^Magnet: Prof. 
S. P. Thompson. 

SATURDAY, May 24. 

Royal Institution, at 3. — Radio-activity. I. The « Rays and their _ 
Connection with the Trannormations Prof. E. Rutherford. -AT 


CONTENTS. PAGE 

w 

A New Text-book of Physiology 263, 

British Botanists. By A. W. 264 

Practical and Theoretical Physics 26s 

Our Bookshelf . 266 


Letters to the Editor : — 

Some Phenomena Conneqjted with Reflected k-Rays. 


{With Diagrams.') — Dr. E, Hupka 267 

Diffraction Patterns from Crystals. {Illustrated.)- ^ 

Dr. H. S. Allen . ..... 26S 

Bird Proteciion and the CoWeclor. — Miss L. 

Gardiner 268 

Mechanically-forme# Grikds in Sandstone. — Alex. 

Stevens • • * 

The Mountains and their Roots. — Rev. O. Fisher . 270 


An Application of Mathematics to Law. — R. Stafford 

Cripps ; Harold E. Potts . T 27a 

Synthetic Biology and the Mechanism of Life. 

(Illm/rated.) By W. A. D 27a 

Semi-.centennial Celebration of the National 

Academy of Sciences in VV^shington 272 

Scales of Fish as Tests of Age 273 

The Royal Society Conversaz^ne 273 

Notes 276 


Our Astronomical Column : — 

A New Faint ■Comet (1913a) 

The Physical Appearanc^ Mars I80 

The National Observatory of Athens 280 

P'ret^uency of Prominences on Eastern^ and Western 
Limbs of the Sun 281 


Evening Educational Work in Lwlmn. By J. ^ 

Wilson 281 

Law of the Pay-streak in Placer Deposits. By 

H. M. A 282 

The Upper Air during Fohn, By E. Gold ..... 282 
Active Nitrogen. {With Diagrams.) By Hon R. J. 

Strutt, F.R.S 283 

University and Educational Intelligence 285 

Societies and Academies 285 

Books Received f . . . .Ai . . ^ . 287^^ 

Diary of Societies . t . . * . . . . 288’ 


Editorial and Publishing Offices : j 
MACMILLAN & CO., Ltd., 

ST. MARTINS STREET, LONDON, W.C. 

Advertisements and [business letters to be addressed te the 
Puhlishers, 

Editorial Communications to the Editor. 
Telegraphic Address: Phus^, London. 

Telephone Number: GsRIIAttD 8830. 



^ATURM: ^ 8 , 


Royal Society ofiLondonlif Catalogue of Scientific 
Papers, i8oo-igoOr . Vol. iiL, 

Physics. Part i., Genialities, Heat, Light, 
Sound. Pp. c + 550 + vii. , (Cambridge Uni- 
versity Press, 1912.) Price i8.v. net. 

T he most obviously essential qualities of a 
work of reference such as this are accuracy, 
comprehensiveness, and a lucid arrangement of 
contents, so that anyone using the book may 
readily find the information he is in search of. 
The test of accuracy must lie in the result of lonc^ 
usage, but, in the present case, so far as an 
a priori guaranteJ^ can go, we have it 

in the auspit'cs under tvhich the h(X)k js 
produced. As to comprehensiveness, while abso- 
lute completeness is no doubt unattainable, most 
of those who have occasion to consult the work 
before us will be satisfied with the statement that 
it “contains 3^,344 entrie^ referring to the papers 
contained in i2(3i serial publications." Even 
these number^ convey little idea of the compre- 
liensiA'c scale of the whole book of which the 
\'olumc we are considering forms a part, unless 
it is borne in mind that it deals with only 
those’ parts of the science of physics which arc 
included under the lieadings generalities, heat, 
Idght, sound, leaving the great subjects electricity 
and magiietisrn for another volume, and unless we 
remember, further, that the whole of physic's con- 
stitutes only one of seventeen sciences included 
in the schedule of the International Catalogue. 
1'hese sciciK'es are mathematics, mec'hanics, 
physics, chemistry, astronomy, meteorology, 
mineralogy , geology, geography, palaeontology, 
biology, botany, wology, anatomy, anthropology, 
physiology, and bacteriology. 

The volume relating to pure mathematics was 
published in 1908 and contains 38,748 entries 
rc'ferring- to 700 serials, and the volume on 
n^'hanics, publisnedi^ih 1909, c'ontains 21,295 
entries referring to the psjjlpers contained in 959 
serials. This makes a total of 93,387 entries con- 
,^ined in the three already-published volumes of 
ihe catalogue, or, if we assume that the second 
half of “Physics" will yield as many as the first 
half, we g-et. an .estimated total of more than 
126,000 entries for the first three Sciences ,jn the 
above list. Of the rernainde?f some will no doubt 
provide a smaller number than the average of 
those already <lealt with, but others will probably 
furnish quite iis many. This may suffice to give 
some idea of the comprehensive • character and | 
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immense scale of the wprk which the Royal 
Society's committee has undertaken in the com- 
pilation of this catalogue. 

The arrangelnent of the matter .shas obviously 
required very careful consideration. A purely 
alphabetical arrangement of such an immense 
number of entries relating to such a great variety 
of subjects woul4 clearly have resulted in a series 
of bewildering lists wherein the search for a 
particular item would have been like that for a 
needle in hay. The arrang^ement actually adopted 
is founded on an elalxiratd attempt at a rational 
classification of the subject-matter of the sciences 
dealt with. This is carried out a series of 
successive divisions and subdivisions, ;||he nature 
of which can be best shown by ah example. Thus 
the general subject of Heat is first distributed 
among the following main divisions: General; 
Sources of Heat and Cold; Thermometry; Rela- 
tions in\'oh'ing Expansion and Stress; Calori- 
metry and Specific Heat; Phenomena of Change 
of .State ; Thermal Conduction and Convection ; 
Thermo-dynamics. Kac'h of these main divisions 
is sLibdi\'ided into numbered headings ; thus, 
to lake a comparatively compact example, 
Calorimetry and Specific Pfeat Comprises 
the following headings : 1600, General, Units 

of Heat ; i6to, Calorimetric Method.*?^ Tri20, 
Specific ifeats of Solids and liquids; 1640, Speci- 
fic Heats of Gases and \^ipours; 1660, Chemical 
Constitution and Specific Heat; 1670, Heats of 
Fusion; 1680, Heats of Vaporisation ; 1690, Heats 
of Dissolution; i(h) 5, Heats of Transformation. 

Tin numbers greatly facilitate cross-reference. 

It will be seen that they do not run continuously 
and that the inter\'als between theno are not^ 
i.niforni. These intervals make it possible to 
•xpand the index in future by inserting additional 
ntries without disturbing those to which numbers 
'.ave already b(*en assigned. For some rather 
occult reason the reference numbers all have four 
figures, tlie first half-dozen being 0000, 0010, 0020, 
j 0030, 0032, 0040. 'Fhese numbered headings are 
I in most cases again subdivided, sometimtjs to a 
considerable extent, before we come to the refer- 
ences to individual papers. 

The extreme terms of this scries of divisions 
and subdivisions, namely, a branch of science and 
a particular paper relating to some matter falling 
under this branch, are determined by the nature 
ot the case: hut there. is room for alniosj^ any 
amount of difference of opinion as to h<;||^ many 
intermediate terms .should be interposed, and 
where they should be placed. The ultimate 
criterion in this rnatter should be, in our opinion, 
the degree of ease and con^'enience with which a 

N 
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student wishing to folloW up A particular s^ject 
<jan find references ; to what^ has already 

piiljlishcd in relation to it. To facilitate this kind 
of reference i% in fact, the whole^urpose^Of the 
book. Some dej^ree of arranj>emertt^ind classii^ca- 
tion‘ of contents is needful to make the index 
usable al all, and this be^^ins wlien one science is 
marked off from another; but thfae more minutely 
the <'lassifi(’ation is carried out, and^the smaller 
the resulting classes become, the more chance there 
is of uncertainty as to the class in which a parti- 
cular paper should lie placed. If the question is 
answered in one way hy the compilers of the in*dex 
and in anothe^r way hy a person wdio wishes to 
use it, the |tatural consequence is that he does not 
find the information he wants in the place he 
tijwrns to first, 'fhe fact is that any possible edassi- 
ticatioii is in a i^reat def*ree arbitrary and con- 
ventional. 11ie ^^Toiipintf of scientific results that 
at any time seems most natural and logical inevit- 
ably reflects not only the then exist int^ state of 
knowled.ii'e, but also the successive stages b}'^ which 
that state of knowledg*e has been reached. New 
additions to scientific knowIcd|fc are not like bricks 
added to a building each of which occ'upies a fixed 
position a%d a sharply defined space; each newly 
recognised fact sheds light on wdiait w\as known 
before aijd may greatly alter the apparent relative 
importance of previous acquisitions. 

That such considerations are not irrelevant to 


pminatk>n and to. Reynolds and Moorby's; but 
Rule’s final measuremei^CtPWl- Xrans., 1879) is 

gmn i^ier a separate .«fubiheading, Detsrmina. 
tien ®t^W«ch»nic«i Under which we 

also find Griffiths (Phil, Trans., 1894), Miculescu 
1 (1892), and^niany otitis, and, under a sub-sub- 
1 heading, “Electrical J^thod,” Joule’s determina- 
‘tbn of 1867. Wig '^o 'riot doubt that there d'rc 
intelligible reasons for the separations and collo- 
cations of which these are examples, but we con- 
fess tlial to us personally they arc more bewilder- 
ing than helpful. For a long time wc were not 
able to find ;my reference to Schuster and Gannon^- 
measurement by the “electrical method, but at 
last wc discovered it, as well as Rowland’s rind 
various other determinations, under “Specific Heat 
of Water.” This is qifite life appropriate place, 
but it ;is not easy to See why this paper' should 
not also have been entered among determin.ations 
of the mechanical equivalent. ^ i 

It is no doubt in consequence of our not having 
mastered the classification adopted by the com- 
mittee that we have not been able to find refer- 
ences to such historically^'important investigations 
as those of Dulong and Petit into the expansion 
^f mercury, the laws of cq^ling, and t^ie specific 
heats of metals. The real "difliculty of finding a 
thoroughly satisfactory system of arrangement 
irises partly from the enormous mass of material 
to be dealt with, but still more froni^lhe extreme 


the nrnmgenient of this index is shown by the complexity of the material. A .strictly alphabcticalpj 
entry of thirteen references to papers on heat arrangement offers an alluring simplicity, but a 
developed on moistening solids, under the slight examination of the contents of this 

general heading oaoo CapiiiaKity, and also under olunic must convince anyone that it would be 
Phenomena^, of Chanire of State, 1800 Qenoirai. hopeless to apply it imj||il the matter has iinder- 
There are, in fact, hosts of pluaiomena which are ^one a preliminary process of arrangement and 
essentially related to more than one di^'ision of sifting. The only questions that can arise are as 


seiiMiee, and papers dealing w ith them must neces- o how' this process sh^l be conducted, and how 
sarily he entered under more than one heading ar it shall he carried ; ^nd probably si'arcely any 
unless the index is to be eiuaimbered hy a tangle w'o men would answer these questions in exactly* 
of cn^ss-rcferences. the .same w ay. 


We are fully conscious that the Royal Soi'iely’s 
committee and the compilers of tlu* Index, wdio 
have considered the matit'r ds a whole, may have 
good reasons for deiidlng on subdivisions and 
schemes of arrangement the julvantages of wdiich 
ar<! not at onee evident to .tnyone who has only 
partially examined a part of their work. It is 
therefore wath the greatest diffidence that we 
venture to raise the (luestion whetlier the classifica- 
tion on which the arrangement ob the index iW 
founoed^s not in some cases too minute. Thus 
the first entry under the heading 24io, Mechanical 
Equivalent of Heit, gives a reference to Joule’s 
classical paper in the Philosophical Transactions 
for 1850, and low^cr down,\inder the same general 
heading, we find references to J^owland’s deter- 
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There is no question that the index is a very 
remarkable and admirable piece of work, on w hich 
the Royal wSocicty's commi^e'^ the diret'tor, I>'r. 
McLeod, and all his:||polleagues dcscr\'e to be 
heartily congratulated. " It will not only be of 
immense service to those engaged in the study of 
special questions, but it will help to keep alive a 
know'ledgfe of the work of the men who laid the 
foundations of physical science. This work, like 
foundations gcsferally, is apt to be buried out of 
sight al the supersillrticture rises, l|ut it is well 
that modern builders should cherish the memory 
of those who made their work possime. 

Wc find it difficult to close this volume without 
comparing it with Dr;! Thomas Young’s “Cata- 
logue of Works relating to Natural Philosophy and 
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the ^ I echan ical A rts, 
century ago |i8o7),{ 




ilisht^d a iiuje 

^ '* ':and:"-,iS 

the work of one manjjAvas as wpndejjful as the 
present index. The cornparisori‘ affords a more 
trustworthy indication/ of Jhe ^tfvance of Natural 
knowledge during/ thie \ niheteenth eentui^^ than 
could probably be obtained. m any other way. 

’ ■ G. C. V. 

A NKIV TEXT^fiOOK OF MINERALOGY. 
Mineralogy : an InlroduCtion io the Theoretical 
and Practical Study of Minerals. By Prof. 
A. H. Phillips. Pp,viii -1-699. (New York: 
The Macmillan Co. ; London : Macmillan and 
Co., Ltd.j 1912.) Price i6.v. net. 
p ROF. PHIL 


■ ■■■': — 

in /lape^;TIh}ted especially..: those* 'Who have 

studied imdcfr GdPfschmidt, is not referred to, and 
It Would sifcem that few students at ^ Princeton 
(Tsity gj^secute ftjgir studies very deeply into 


follows, on 


-book on mineralogv 
the ijsii.'il lines of 


such works, and .;i.n . price and size comes inter- 
mediately# between Miers's well-known treatise, 
which appeared eleven years ago, and Dana’s 
small book, a new edition which, prepared bv 
P'ord, was publisljt|d recently. By his experience 
in teaching the subject the author is well qualifi'^d 
to write a book suitable for students who wish to 
acquire a sound working knowledge of miner- 

4 

As will be evidenP^from the titles of the three 
parts into which it is divided, viz., crystallography, 
descriptive mineralogy, and determinative mincr- 
alogy, the 'book is comprehensive in its scope. 
Since each forms a subject wide enough to fill a 
book in itself, the author of a work dealing with 
all three is confronted with the difhcultv of decid- 


ing how to keep the size within reasonable dimen- j Instances a few words are said about use ol 


c|^stailogra]p^.; dptfcal chatacter| of 

crystals, on the/ bther 'hand, are more fuHy^dealt 
^‘ith, the reason no doubt being that an adequate 
knowledge is eateential to the practical petti(pgist 
in the determination of the constituent minerals of 
a rock from a microscopic it udy of a thin-$ection. 

The first part includes an interesting chapti^ on 
the relations of individual crystals, in which atten- 
tion is directed to the parallel growths of one 
mineral on anotlier, the full 11mpo|*tance of which 
subject has largely been brought Out ♦by Barker’s 
researches during recent years. 

The second part includes three chapters wHfch 
we should have imagined more in place in the first 
part, viz., the relation of the minerals to the 
elements, which covers such matters as topic para- 
meters and the classification of minerals, origin 
of minerals, and, lastly, the physical p'toperties— 
for instance, cleavage and fracture, hardness, 
specific gravity, structure, colour, phosphores- 
cence, &:c. The part proper iti devoted to concise 
descriptions of the characters and localities of the 
principal mineral species. At the head we haye 
an abstract of their properties — chemical coi^posi- 
tion, crystalline system and type of symmetry, 
euinmon forms, hardness, specific gravity, streak, 
colour, lustre, transparency, refractive indices — 
and then follows a general description of the 
crystals from the principal localities; .in certain 


sions. On the whole, Prof. Phillips has succeeded 
in well c^^ering .all tli^i ground necessary for the 
average student of mineralogy. W e must acknow- 
ledge a debt of gratitude to him for resisting the 
temptation- irresistible to most writers on crystal- 
lography— of devising, a brand new set of names 
for the thifty-two class^ of crystal symmetry ; 
he has wisely followed Miers, because the latter’s 
nomenclature emlpodies the type of symmetry, and 
js Miereforc. more e^jiy remembered. Some sur- 
prise -may be felt that Kttle- trace of Pcnfield’s 
te.'iching shmild be evi||j^nt in the discussion of the 
jtinc'thod of drawing crystals; the old one, in. which 
'an axial-cross is used r alone is con.sidered, and 
no mention is made bf. the s|^ple and convenient 
metliods tesed upon the .sti^eographlc or gno- 
' monk: projections. ^ 

I he wholeLsubjcct of the gqniometrical mea.sure- 
ment of crystals is treated in a very elementary 
manner, and is confined to the instrument with a 
single circle; the theodoli||j goniometer, with,, two 
circles, which is used by many crystallographers 
NO. 2273 , VOL. 91 ] 


the mineral or the metal derived from it. 

Part iii. is giv en up to the methods of blowpipe 
analysis, the apparatus used, and the tables neces- 
.-ary ha* the identification of the various minerals, 
and is founded on Brush’s well-known book. The 
tables jM'ovided include also one for the detei^nina- 
j liem of minerals from their physical characters, 
j dependence l^ lng placed mainly upon the har(f- 
1 ness, streak of the j^pfter and colour of the harder 
minerals, specific' gravity, and cleSvage, and 
another for the determination of ^e principal rock- 
forming minerals from their optical characters as 
given in a thin-.section. The book ends with a 
full index, the use of which is facilitated by the 
employment of a different type for the numbers of 
the pages in each jjart of^jhe book. 

So far as we have ifested it, the bookv seems 
satisfactorily accurate. Two curiousf mistakes 
have, how'ever, crept into the description of the 
Cullinan diamond, the date of the discovery being 
wrongly stated to be June 6f instead of January 
25, 1905, and the weight given being too high. 
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HEREDITY A^D RELATED STUDIES. 

(1) Vererbungslehre. Mit: hesoriderer BeHick- 
sichtigung des Mensp^n, fur ^Studiei^pide, 
Aerate und Zuchter, *':^^ Dr. IsKwig P 1 at|k: 
Pp." xii + 519 + 3 plates. (Leipzig-. W. Engel- 
mann, 1913.) Price 18 marks. 

(2) Genetics: An Introduction to the Study op 
Heredity. By Prof. H. E. Walter. Pp. xiv + 
272. (New York: The Maemill.in Company; 
London : M.actnillan and Co., Ltd., 1913.) Price 
()S, 6d. net. 

(3) The Fitness of the Environment : An Inquiry 
into the Biological Significance of the J^roperties 
of Matter. By Prof. L. J. Henderson. Pp. 
XV + 317. (New York: The Micmillan Corn- 
pSiny ; London : Macmillan and Co., Lid., 1913.) 
Price (is. 6d. net. 

(4) Moderne Probleme der Biologic. l*rof. C. S. 
Minot. Pp. vii+iii. (Jena: Ciustav Fischer, 
1913.) i’ricc 3 marks. 

(.S) Fortrdge iiber Deszendenztheorie. By Aiif^'iist 
Weismann. Dritte um^»^earbeitele Aufla|.j:e. 
Krsler Band and Zweiter Band. Pp. xiv + 342 
f vii -f 354 + 3 plates. (Jena: (iusta\' I'iscJier, 
1913.) Price 13 marks. 

(1) T^ROF PL.AI'F’S excellent book ^ives a 
XT clear and comprehensi\'e a('counl of the 
present state of the study of heredity. 1'he author 


(2) Prof. Walter states explicitly in his intro- 
Jlction that he is not engaged in research in the 
subject of which he treats. The book professes to 
be but a summary; Which may be useful in college 
eburs^s^ and of interest to the general reader, nor 
does the author aim at more than ‘‘out of the 

jargon of many tpn^^SiS to raise single voice 
l^idi shall atteiUpt *teH the tale of heredity.** 
As a tale to be told the book cannot be judged a * 
success. It gives one the impression of lecture 
notes carefully taken and displayed under appro- 
priate labels. There is a little about much, and 
on the whole the information given is souncU' 
second-hand. Ihe only attempt at originality is 
to be found in some of the diagrams. It is always 
refreshing to get away to® hackneyed stock 
but we cannot help feeling that in some cases the 
author has got a little too far away. Fig. 2 is 
intended to illustrate the continuity of protoplasm, 
but it inevitably challenges comparison with a 
Cubist picture. Fig. 31, “a diagram tb illustrate 
various ideas about species,” calls to mind what 
is occasionally to be seen in an elementary 
student*s notebook naiv'ely lal>elled “Anneba,* 

^ while fig. 45 looks like the plan ol a theatre 
auditorium somehow disarticulated. But perhaps 
it is ungrateful to criticise ‘wiginali tv, and the 
book will doubtless be found of use by the student 
who wishes to ‘‘get up” the subject for examina- 


is already known as an experimental irncstigafor j tion in the shortest time. 

on the genetics of coat colour in mii'c, and as a | (3) 1'he genesis of this volume is explained in. 


student of heredity in man. Moreover, as the the opening sentences of the preface. 


volume shows, he has a wide knowledge of the Darwinian fitness is compounded of a mutual 


literature. The ch.tef feature of the book, in which 
it differs iiiost from works of a kindred nature, i.s 
the amount (4 space .allotted lo human heredity. 
Nearly one-Hfth of the book is devoted to this 
subject, and most cases of vvhi('h anything is 
know'ji in man come in for re\ie\\. It is (cr- 
tainly the best general account of this side vet 


relationship between the organism and the en- 
vironment. Of this. Illness of the environment is 
quite as essenti.il a component as the fitness which 
arises in the process of orgapic evolution ; and in 
fundamental characteristics the actual environ- 
I nicnt i.s the fittest possible abode of life. Such is 
I the thesis which the present volume seeks to 
establish. ” 


written, and for this reason, if for no other, 
sfioiild be of special value to students of eugenics 
and to medical men. We notice that the author 
still adheres*^ to the ingenious theory whi<'h lie put 
forward some t\^ years ago lo account for the 
peculiar phenomena of inheritance in rases such 
as colour-blindness and luemophilia, where the un- 
affected females transmit the affection to their 
sons. The theory is largely based upon the un- 
usual proportions of lha. sexes in certain matings 
among such families. Lt*n>:, however, has re- 
cently suggested that these proportions are due lo 
the way in wjiich the material is necessarily 
selected, ai??J that Plate's explanation is probably 
incorrect. The volume is attractively and clearly 
w'^ritten, and is well illustrated with more than 170 
figures and three coloured pl.ates. 
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Rather on the lines ^of the old Bridgewater 
treatises, which he has evidently studied, the 
author proceeds ’ to argue that the more r(‘cenl 
discoveries in the realms of physics and chcmislri^* 
all confirm the idea that from the inorganic side 
this is the fittest of all posjjilble worfd| to form an 
environment for living matter. Water in respiM't ^ 
I to all its many propertied is the fittest of fluids 
to exist in the quantities that it does, and in the 
author’s,, opinion it would be to introdiic^ a serious 
element of unfitnes.s were it replaced, for example, 
by liquid ammonia. Carbon dioxide also shows 
itself 

“in its physico-chemical traits variously fitted 
for the organic mec hanism. Less various, to be 
sure, and less obvious than those of water, such 
fitnesses as it does possess are quite as genuine.” 
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Of the three I'lements carbon, hydrogen, aqd 
oxygen, the author concludes that: 

“Each by itself, and.all ta^n togethei||,pos^ 
unique and preeminent thfe/ organic 

mechanism. ** ^ ' ' ' ‘ , 

Nor is the oceaif;"fbrg6tteri, but cornes in for a 
whole chapter and a warrn jf^hcomum. The latter 
part of the book is devoted discussion on 

* vitalism and teleology, and the author uses the 
“ fitness ” of things physical as an argument for a 
mechanistic interpreflUbn of things organic. For 
the “fitnessi^’ of the physical world appears to 

^nnply teleology. N<jvertheless, mechanism is 
enough. I fence the semblance of teleology is 
misleading, and therefore mechanism must sulfice 
for biology afso. Perhaps Dr. Henderson’s 
position with regard to v^talisni may best he illiis- 

* t rated by the rcniark of Laplace, which he him- 
self quotes. Wh^ the philosopher was asked 
by Napoleigin why the name of Hod did not occur 
in his .Uecflu/t/Mc celeste he replied : “Sire, je n’ai 
pas besoin de cet hypothfese.’’ 

(4), IVof. Minot’s book is the outcome of six 
lectures delivered by him at Jena in the capacity 
of “Exchange-Professor.” After a preliminary 
lecture on (he natur^ of cells he develops his views 
on the changes that occur in the life cyide from 
fertilisation until death. \Vith fertilisation comes 
the inception of a process of rejuvenescence 
charac'terised by the formation of a number of 
undifferentiated cells, and with a great propor- 
tional increase in the total amount of nuclear 
material in the organism. Then comes a stage 
where the tissues develop, where they undergo a 
fuoi'css of differentiation or eytomorphosis, as the 
author terms it. This is eventually followed by 
degeneration and ultimately by death. Death is 
the price paid for differentiation. Such is the tale. 
We rot and rot, but Prof. Minot sees the rotting 
^lartil\g earlier than the poet does. Senescence is 
the outcome of eytomorphosis, and as tliis is most 
active in comparatively early embryonic stages it ' 
inllows that wc arc rottijig most rapidly before we 
are horn. After that we are let down more gently, 
rhe book rdmbles a good deal, and a chapter is 
<le voted to the de|ermination of sex, though it 
^''cems scarcely germane ^tp the main thesis. 

' Possibly it owes its plac^.t^J^tSi being an attractive 
subject for a course of semi-popular lectures. 

j^5) The last edition of. this well-known work 
appeared in 1904, and was reviewed in Nature for 
June 29, 1905. The grej^trCr part of the present 
edition ig a reprint of the eaidier one, but in one 
respect there is a change. Lectures 22-24, deal- 
ing with heredity, have be$n rewritten, and a fr^sh 
lecture added. The change was necessitated by 
the great progress made in these studies during 
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the past few years owing to the discovery of 
Mendel’s work* Weismann’s second edition 
appeared four years after' that discovery, and the 
matfer;' w|is4hen' ^ • ’ ’;'Xo>day 

pQS&ijph is- accepteS^^^;the^anthp'j^:en^ 
to bring the nbw facls m^ with his theory, 
yi'hat the conception of segregation fits in a general 
way with his view! on the nature of chronfesomes 
is obvious. But, as he himself recognises, diftir 
cultics begin to a*ppear as soon as the matter is 
more carefully considered. 

One of the difficulties at tife root of the chromo- 
somal interpretation of hereditary factors is the 
fact that in some species already, e.g. Triticum, 
Lathyrus, and Antirrhinum, the number of factors 
identified is greater than tb® total number of 
chromosomes. 5 >ome investigators, ^ nottbly 
Morgan, have sought to reconcile such cases ^vilh^ 
the chromosome hypothesis by means of Jansen '‘s 
theory of ” chiasmatypie,” while others are in- 
clined to question the sufficiency of the chromo- 
some theory to explain segregation. Fresh facts, 
however, must, decide the matter, and it is likely 
that the next few years will be critical years for 
W’^eisniann’s views. The present volume is of his- 
torical interest in showing the attitude of a great 
.speculative mind when brought to fa^e a new and 
unfamiliar body of fads, and it is much to be re- 
gretted that in shaping their interpretation a brain 
of such synthetic capacity is little likely to be 
available. 

VON RlCHTllOFEN\S 

China: Er^ehnisse ci^cner Reisen tind darauf 
ircirriuulelcr Studioi. \"on Ferdimind Freiherr 
V. Richthofen. Drilter Band. L)as sudliche 
China. Heraiisgegehen von Ernst Tiessen. Pp. 
xxxi + 817 + 5 plates. E'iinfter Band. Enthaltend 
die abschliessende palaeontologische Bearbeitiing 
der Sammliingcn F. von Richthofens, die tJnter- 
suchung weiterer h'ossiler Reste aus den von 
ihm bereisten Provinzen sowic den Entwurf 
einer erdgeschichllichcn Uelxjrsicht China’s. By 
Dr. Fritz Freeh. Pp. xii 4* 289 + 31 plate«. 

Atlas von China, Orographische und gcologischc 
Kartell von Ferdinand Freiherr von Richthofen, 
zu des Verfassers Werk China: Ergebnisse 
eigener Reisen und darauf gegriiiideler 
Studien.” Zweilc Abtheilung. Das sudliche 
China (zum dritten Textband gehorig). Bear- 
beitet von Dr. M. Gfoll. Pp." 12 + plates 27-54. 
(Berlin: Dietrich Reimer, 1911-12.) Price, 
Bands III. and V"., 32 marks; Atkts, 52 marks. 

r HESE volumes complete what may well be 
called the monumental work of Baro^ v. 
Richthofen on China, for the word is equally 
appropriate whether wc regard the extent and 
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importance of his researches, which will sttind for 
all time as the foundation of our knowledge of the 
geology of the Chinese Empire, or whether we 
regard the fact that the^yp,||thor himself was only 
able to publish a portion of his work, the greater 
part having been prepared for and put through 
the press by the devoted industry of his friends 
and former pupils. 

Of the two volumes before us, one contains 
V. Richtliofen’s account of his travels through 
southern China, edited and amplified by references 
to the observations of later travellers by K. 
liessen. Ihese additions are most extensive in 
the account of the salt and gas fields of the upper 
Vangtsekiang, which v. Richthofen was prevented 
from visiting, where the ingenuity and indomit- 
able?^ perseverance of the Chinese have enabled 
^ihcm, in spite of the primitive nature of their 
appliances, to rival the achievements of the 
modern driller ajid to obtain a supply of natural 
gas from depths of 2000 ft. and even 3000 ft. The 
detailed observations of so acute an observer must 
always be of interest, and although all the more 
impQjftant results of his journey have already been 
published i ft one form or another, we welcome the 
completion of publication of the record, which will 
always be bfi||^portancc and value to the studait of 
the ^ology Ma physteal geography of Eastern Asia. 

Tnc other volume is entirely the work of Dr. 
FriU Freeh, to whom Baron v. Richthofen en- 
trusted the elaboration of the palaeontological 
material collected by him. The description of the 
fossils is suppUmented by a series of essays on the 
distribution and development of the different rock 
systems in China and Eastern Asia, and by a 
general review of the geographical evolution and 
the geological history of sea and land in China. 

OVR BOOKSHELF. 

Die J^i^ojektiov in ihrer Anwendntig 

ixuj kristallo^rapliische Auffiahen. By Dr. H. 

E. Boeke. Pp. iv-f-54. (Berlins Gcbriider 

Jiorntraegcr, 1913.) Price 3,50 marks, 
fills tittle book on the gnoinonic projection of 
crystals is a welcome addition to crystallographic 
liter«'ilure. The standard work on the subjec't, 

“ Ueher Projektion und graphische Kristallherech- 
nung,” by Prof. V". (loldschmidt, of Heidelberg-, 
was published in the year 1887, before the advent 
of yie tU'O-circle goniometer, whicdi has both sim- | 
plified tlu^ method and enlarged th^ field of useful- 
ness ol the gnorhbnic projection. > The greater 
number of the subsequent improvements in the 
method we af^e to Dr. (f. F. Herbert Smith, 
Mr, H. Hilton, Dr. A. Hutchinson, Dr. J. W. 
l^i\ans, Sir Henry Mit;rs, Prof, von Fedorow, 
and<|h‘of. F. E. Wrig>-ht. 

1 he gnomonic differs from the stereographic 



tangent plane to the sphere (within which the 
crystal is supposed to he concentrically situated), 
and the eye is imagined to be placed at the com- 
mon centre of the sphere and crystal; while in 
the stereographic projection the eye is situated 
at th6 north or south pole of the sphere, and th(‘ 
plane of projection is that containing the equatorial 
great cin-le. Just as we have the most useful 
stercographit' nets of Hutchinson, I enlicld, and 
von Fedorow, so we have the gnomonic net ol ,, 
Hilton, and Herbert Smith has furnished us with 
a table to facilitate the plotting of the gnomonic 
diagram from the results ol the measurements 
of the crystal made on the two-eircle goniometer^ ^ 
an excellent type of which he has invented. With" 
the exception that no mention appears to be made 
of the important work of Herbert Smith (no index 
is provided), Ih-of. Boeke has given in the concise 
space of fifty-four pages a very fair account of the 
principles of the method, together with some useful 
tables of chords and tangents^ The illustrations 
are simple ones from original drawings of the 
author, and are Aery practical, but ^ obvious 
omission is that of a few typical gnomonic projec- 
tions of fairly complex crystals belonging to eac'h 
system of symmetry. Such a series of concrete 
examples vA^ould haA^e afforded students^ a more 
comprehensive idea of the scope, j^ssibilities, and 
actual application of the gnqiponic projection. 

• ■ ■ 

The Extra Pharmacopoeia uif Martindale and 
Westcott. Revised by Dn W. * Harrison 
Martindalc and Dr. W. vOWynn Westcott. 
Fifteenth edition. Vol. pp. xxxi+iii4. 
Price 14^-. net. Vol. ii., pp. vui4-3yo. Price 7.V. 
net. (London: H, K. Lewis, 1912.) 

This valuable Avork has now re^ch/ed its fifteentlv 
edition, eloquent testimony of its worth. The 
subject-HYitter has grown to so great an extent 
that it has been nex'essary to divide it into two ’ 
volumes : the first, of more fljap 4000 pages, con- 
tains the description of the Wemicals and drugs 
?and .the sections on vaccine and .^erum therijpy, 
therapeutic index, &c. the second embodies analj^ 
tical and experimental work and a resumd of in- 
vestigations on infecth^e and, other diseases. Ifor 
the medical man and pharmacist, the bqok con- 
tains a wealth of information scarcely to be found 
in any other work, wMe numerous data are 
scattered through it whi<m render it a volume 
'reference which Avill be found of JdoQ greatest 
service in the chemical' and thte bioljibgical labora- 
tory. : f R. T. H. 

Practical Pliysiologica) 0 heinistry. By S. W. Cole. ' 

Third edition. Pp. xii4&30. (Cambridge : W. 

Heffer and Sons, Ltd., 1913.) Price 75. 6c/. net. 
Under the title “Practical Exercises in Physk;- 
logical Chemistry,’’ this, book was rjevieweef in tno 
issue of Nature for 2, 1963 (vol. Ixxi., 

p. 412). fn the presen ^edition Mr. Cole directs 
particular attention'^o analytical methoefc. He 
ur^s that medical students should be taught the 
micro-chemical methods of urinary analysis intro- 
duced by Folin, and that more conclusive quali- 
tative methods should replace Fehling’s sugar-test. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed hy his correspondents. Neither 
can he undertake to return^ ‘or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications,] 

Reflection of X<Rays and Related Phenomena. 

In a Idler to .N vture of April 17, AI. do Broj^lio 
drsc ribod bands or Iringes obsorvod in the pliotograplis 
prodiicod by rdb‘dion of X-rnys on certain crystals. 
Further experiinenis seem to show that there are two 
or eA'eii three dilTerentl^'types of bands present, w liich 
must be attributed to dilTerent causes. 

First, there is the ordinary dispersion, with tla- 
dilleta ncc tliat in thr case of a three-dimensional grat- 
ing- llie sptclruni of the primary beam, presumably 
continuous within certain limits, will appear as a 
series of bands as certain wave-lengths are destrovid 
by interference. 'J’his would lend to an ap])areiilly 
abnormal lengThcnijig-^f the spots at a distam e from 
th<‘ ('(‘litre, which fn fact, been observed. It 

would not, however^ account for bands in the principal 
regularly reflected spot. 

Secondly, th(i bands of interference dcscrlbcxl bv 
Mupka and Steinhaus jpiiust be present w hemwi'r th(‘ 
primary beam is divergent. i\s was to b(‘ (‘xi)e(i(‘d, 
thcs{’ appear to be present in all the sjiots if the focus 
olf the kathode ra3^s on the anti-kathode is sutliciently 
small. ; They seem to indicate the existenc(‘ of X-rays 
of consfderabIy .ftSh.o|‘fe^trWave-length than the average 
wave-length in \tl|e’;pi 5 ||£iry beam, and may possibly 
be due to fluor6sj^^t 

Thirdly, very bands are often ob- 
served, w^i^ch mu$T jprooably bd attributed to invisible 
cracks along the planes of efeavage in the crystal. 
In certain circum$taii<^®s l:he movement of the focus 
of the kathode . rays in ' consequence of changes of 
hardness in the: tube may enhance this effect. The 
fact that the bands are nearly equidistant in a large 
number of different cryst^s of the same substance 
might possibljrbe attrihuted to the varying velocity of 
growth of the crysf^ on account of the seasonal 
changes during its^,|0t?imation. 

As M. de Broglie^'^pointcd out, analogous figures to 
those obtained ’ bjr .photographing the reflection of 
X-rays on cubic cry|pils may be produced bv reflection 
of visible ;liglft on a' ^uarc crossed grating. Lane’s 
tHlory, which%eems to be equivalent to Bragg’s, if 
"one assumes cubical packing, shows that only a limited 
number of lines of deffhite w^ave-lengths appear on 
the plate if one has a three-dimensional grating or 
space-lattice. Reflection on .some crystals, c.g. the 
base of a prism of phosgenite, (PbCl),CO,, appears 
to show all the spots a two-dimensional grating w(mld 
lead one to expect, i,e, bnly the surface layer appears 
to come into play. Whether this is due to its opacity 
to X-rays or to the fact that the mean distance apart 
of the atoms in the direction vertical to the reflecting 
plane may be an irrational fraction of the distance in 
the reflecting g^ne, has yet to be investigated. If, 
however, one acRjpts hypothesis that we have here 
reflection on the surface layer^ onh' — an hypothesis 
which the number and position of the spots would 
«eeni to lustifv — then we have in this ca.se true .spectra 
of the X-rayi|/emitted by tube and not, as in Laue’s 
experiments, X-rays of definite wave-lengths sorted out 
by the grating. The spectra appear to comprise about 
one octave with a mean wave-length of 0037c, 
where c is the distance of Iwo neighbouring reflecting 
atoms. It appears diflicuR to obtain good photographs 
with thi.s '^crystal, as with most others containing 
elements of high atomic wifeight. This may be due to 
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the incensed amount of secondary fluorescent radia- 
tion and to tlu' greattn* sensitiveness of the photo- 
graphic plate, to these rays. 

The examinadon* of a seHes of crystals of the regu- 
lar system confirmed the consequence of all theories 
.and thp experiments of various physicists, that the 
figures obtained must depend only on the *|)osition of 
the plate and tin.' crystal with respect to the jirimary 
beam. It is diflii'ult to give definite data as to the 
n*fl(‘('ling power of different crystals, though it seems 
that it may he taken as a g(Mieral rule that those com- 
posed of element.s of lower atomic weight reflect bettor 
tli.'in those eont.'iining heavier atoms. I'he relative 
intensity of different spots varies in diffeiant (Tyshils, 
probably atcording to the (Jjfetribution of energy 
amongst the dith'rent w.'ive-lcngths in Iht' primary 
ht'am. Ihil ev('n in one and the .same crystal the 
intensity of different spots varies .aceording to its 
position. Thus with an ordinary square cros.sed grat- 
ing lh(^ spectra ai(‘ at tlie fioitits of intersection of a 
series of ('onc'enlrie circles and hyperbolje. B} turning 
the grating in its own plane by 45° the circles open 
out into hypi rboke and vice-versa. When the plane of 
incidenta‘ is parallel to th(‘ lines in the grating spots 
of equal brilliance are on the circles ; at 43® the .same 
spots, still of equal brightness, are on the hyperbola?. 
'rh(‘ sanu* extierinn iit carried out with X-rays reflected 
on rock-salt sliows that the spots of approximately 
equal brightness an.^ on the circles. 

M. »E Brogi.ik, 

F. A. Lindkmaxx. 

Stratigraphical Problems in New Zealand. 

. Though 1 do not in any wky object to the review 
of my book on the geolqgy of New - Zealand , pub- 
lished in NA'JCttRE (January • '5gj^!l| § .gbQ^d-Vlike 

to explain further one or tw# firijm the 

manner in which they an^ quoted jjri the review, they 
arc obviously open to misapprehension. 

It is stated that “it is hard to comprehend why^n- 
conformity should’ be demanded a|La proof ©f the ais- 
ti notion between two successive -^diogical systems.’* 
The fact is that those who have \^hed to split the 
system of our younger rocks into distinct parts have 
insisted upon the existence of unconformities. Care- 
ful work has, 1 think, now shown conclusively that 
such breaks do not occur in these rocks. It is there- 
fore the wish of some of us to represent these rocks 
as in fact they are : a simple conformable sequence. 
The lithok^gical nature of all the lowerl^ members 
shows that they were deposited during a uniform and 
continuous movement of depression. 

It is true that the lowest members of this sequence 
contain Cretaceous fossils. These Cretaceous sedi- 
ments are followed by a considerable thickness (500 to^ 
2000 ft. in different sections) of unfoss|||ferous rocks. 
Cainozoic fossils then begin to appear-- 7 h llpall num- 
bers at lirst— but soon a luxuriant Miocene inolluscan 
auna is developed. It is, however, well to bear in 
mind, as is frequently mentioned by Hutton, that 
several of the genera appear in the ^cene , sediments 
)f Australia. Associated with the ** mol- 

usca is an echinoid fauna consisting of thirty-two 
members, wiiich, in a critical article by Tate, is said 
to be Eocene with a Cretaceous complexion; at any 
rate, all the members o^: it arc extinct. 

The point on which I wish to insist is this. All 
he lower members of this conformable sequence were 
deposited dugjng the continuance of uniform physical 
conditions arid in direct continuous succession. Some 
ime after the Cainozoic flkina had appeared elevation 
commenced. A series of rocks deposited un^r such 
onditions should surely constitute a geologicdf system 
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ill llic coiiiitry in wliich it otTurs, even though it 
liiniioi iiu ])i()|)crly piirked into Eurojican crfnipart- 

IlK.'lUS, 

My statnnenl that “loo much attention has been' 
paid in the past to the palaeontological evidence” is, 
when removed from its sutHbundings, obviously absurd, 
riu- point I wished to emphasise is merely tliat cor- 
relation based iipofi homotaxis (an be pushed too 
l.'n% and that it is unscientific to break up a uniform 
series of roi'ks tliat occurs in \ew Zealand into sharj)ly 
srparat(‘(i divisions on the basis of the occurrence of 
fossils that in Juiroja* are found at different horizons. 

1 1 is in this sense only that 1 suj^p^c'st that too much 
emphasis has been laid on the paUeontological evidence 
in the past in New . Zealand, especially as all th(‘ 
collections of fossils %re still far from complete. I 
may add that for twenty years, owin^ to the influence 
of my (jld and reven?d teacher, the late Capt. Hutton, 
l".R.S., r endeavoured to apply his divisions of the 
youn,i,o'r imcks of Now Zealand to the disfricls whi^re 
1 was at work. As difficulties finally lusame in- 
superable, T visited his typical localities in the (‘Xpec- 
lation of ^•■etlin^* information that would solve them.. 
It was to my intense disappointment that T was 
forced to the cijnclusicjn that his divisions the 
“system” were based upon what I (onsidcTed to be 
itu'orrect obsia'vation of th(' field evidcaice. 

P. Marsiiam,. 

Ota/^o University, Dunedin, New Zealand, 


Pkok. MAKsiiAlJ/jj cl(‘ar statement of the pabconto- 
lof^ii'al difii('iilties in this eas(' should stimulate the 
sean'h for further fossiliferous horizons, 'fhe Ordo- 
vician and (iotlandian beds of the British Isles were 
laid down in many pbu'es “durin^^ the (onlinuance 
of uniform nhvsieal conditions and in direct continuous 
succession none the^ less, two systems have b(‘en 
conveniently maintained, 'fhe unwieldy “ Karroo 
system ” of South Afri('a would no doubt be split up 
w^fc marin(‘ r(‘pn‘S('ntatives of it.-^ strata available. 

('los(' at hand. H. A. J. C. 

m 

Dana’s Proof of Darwin’s Theory of Coral Reefs. 

I THINK Mr. Urossland, in his bMtt'r to NatI'RF. of 
April is mistaken in assip^-nin^ a fault orij;in to 
th(‘ narrow “ khors ” which form the harbt)urs alon^,»' 
the Rea S(^a coast. I visiU'd a number of these 
durinp^ a land journey from Halaih to Port Sudan in 
ic)()S, and althoU|j:h 1 had not much time for detailed 
in\'t*stif;'alion, I saw nothing which pointed to any 
other origin than erosion and suhsidene('. "Hie st(‘Op- 
sided character of the shallow valleys, which Mr. 
Crossland takes as indi('ative of a fault orip;^in, is, I 
. think, merely a consequence of the touf^hness of the 
(mnil-r /ck ai^ the smallness of the rainfall in these 
rej^'ions. *It Ts a eharaett'r common to many inland 
“wadis ” where there is no suspicion of rift action. 

"Hie occurrence of ('oral-reef (overin^i^s on the coast- 
hills is, of course, a proof of elevation uf the land; 
hut on what does Mr. Oossland base his conclusion 
that the ^evTmon has been cojitinuous? Has any 
systematic slic'kensidin.tjf or breeeiation of the rocks, 
such as usually accompanies a fault, been observed 
along the sides of the valleys,? Or has it been proved 
that the floors of the* valleys consist of the same beds 
as occur at higher levels on either side? 

Like Mr. Crossland, I write from the wilderness, 
and cannot; now refer to the papers which he cites. 
Put as an admirer of the devotion alid skill with 
which Mr. Crossland has jj^ursned his important bio- 
logical researches on that dosolatii shore, I read his 
two last papers very carefully at the time of their 

NO. 2273, VOL. 91] 


# 

[May 22, 1913 

publication. If my memory is correct, the papers 
contain no real evidence as to a fault-origin for the 
“khors.” Rather does Mr. Crossland seem to take 
faulting for granted, and then to adopt it as the 
explanation for all the topogrxiphical features of the 
coast, even going so far as to regard Ras Ravvciya as 
a piece torn from the mainland and shifted several 
miles out do sea — a view in which I imagine few 
geologists will agree. 

Unless further facts can be adduced, I think tla- 
“khors” of the Red Sea coast are most reasonably 
explained as valleys which w^ere eroded by streams 
when the land was at a greater elevation than it is 
now, and have since been submerged by sub- 
sidence. i John Pall. 

Wadi Baba, Sinai, April 20 . 

Sub-Red Crag Flint Implements and the Ipswich 
Skeleton. 

1 xoTicK that Nature of May 8 contains an account'* 
of a paper read by Mr. W. fl. Sutcliffe before thf* 
Manchi‘.ster Literary and „ PMJosophical Society, iu 
which he refers lo the sub-Rea Crag Hint implemenl!- 
and the pre-('halkv Boulder Clay human skeleton I 
have discovi red. 

Mr. Sutcliffe argues that because the roslro-carinaie 
Hints are found below the Red Crag, and (as he 
asserts) in (he PabeoHthic gravel of Hackney Downs, 
they cannot he of human origin, becau.se it is “incon- 
ceivable that a human production should have retained 
j t*xactly (he same form throughout this immense 
period.” 

Apart from the fart that the rostro-earinale sp»‘ei- 
mens have not retained e.xactly the same form during 
the periods in which they were used, it appears to 
have escaped Mr. Sutcliffe* ’s notice that a river-grave! 
is composed of material of the most varied ages, and 
that therefor** the examples of this type found in tht* 
Hackney Downs deposit need not n(^et‘ssarily be of 
Palaeolithic age. 

But even if they do belong to this period that ha.s 
no bearing upon their 1* humanity ”^the ordinar\' 
round-ended semper was made in the most remott- 
times, and is still used by tjSft present-day Kskinio. 
Mr. Sutclifh* hits also apparently, > “ found ” that the 
n^stro-rarinalc fiints are “not adapted to any likely 
use,” imd cannot therefore be J^old to afford good 
evidence* of Pliocene 

This is a very shaky and unsound pl^eetion, as it is 
ijpen to anyone to “find ” that the (ordinary Pakeolithit' 
implement is practically useless, and therefore non- 
human. 

Mr.. Sutt'lifft* ha.s evidently not carefully n*ad the 
published accounts of the evidence in favour of tlu* 
high iuitiquilv of the Ipswich man. It has nevt*r 
been siu’-tu'sted that the skeleton was lying* on a land 
surface of k^ose sand, and exposed to the dir(‘('t 
action of moving ice, but that the bones had probably 
(*ither b(>(*n buried in that jpurface or covered by blown 
sand to a (onsidc'rable depth. 

If Mr. vSuteliffe had cxamirvpd the evidt'nce I have 
mentioned with an open and unbiasse|J»mind, he would 
have recognised th^ the actual provenance of tht* 
Tpsw-’ich btines is as well established as any prehistoric 
skeleton yet unearthed. J. Reid Moir. 

Openings Required for Laboratory Assistants. 

You have in the past been fclnd enough to insert 
a letter of mine with regard to the T.ondon County 
Council laboratory monitor^ whose services the council 
i.s unable to retain after the age of seventeen, and 
w'hom it has requested this association to place in 
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work. Thanks to the publicity which was given by 
Nature to the needs of these young men, I was able 
to place a certain number of fhcni in good oommer- 
cial laboratories, and it is satisfactory to know that in 
nearly all cases they have juspied my opinion ,of them 
and are doing well. More^than thirty have been 
placed during the past three years, and are under my 
supervision still. 

The council has recently referred to me a large 
number of these lads who are shortly leaving its 
service, and I should be glad to be permitted to make 
this fact known among readers of Nature, as 1 am 
confident that should any employers desire promising 
assistants for their laboratories they would be able 
to obtain satisfactory applicants through this source. 
Applications should be made to the hon. secretary, 
Apprenticeship and Skilled Employment Association, 
61 Denison House, 296 Vauxhall Bridge Road, S.W. 

G. E. Reiss, 

May 14. Hon. Secretary. 


The Use of Spectacles with Optical Instruments. 

With reference to the inquiry in Nature of May i 
(p. 215), the general rule in cases \\'here a pcM'son 
using spectacles wishes to use an optical instrument 
is, that for telescopes and instruments used for distant 
objects, use the distance correction ; for microscopes 
and instruments for near work, the near correction 
should be worn. Q|re should always be taken to use 
the centre of the spectacle lens. If no astigmatism is 
])resent there is generally sufficient focussing room to 
enable the observer to 'dispense with the spectacb^s. 
'fho most comfortable method is to have^ a cap made 
for the eyepiece of the instrument with a lens equiva- 
lent to that in the spectacle. This should be set as 
close' to the eyo-lcns as possible, and in cases of 
astigmatism lh(w should be marked so that the axis 
mav b(‘ correctly set. Any good ojilician will do this 
at small exp(‘use. Herhkrt S. Ryi..'\ni). 

<) Alwyne Square, Canohbury Park, K., May 14. 


\L\TURAL I-HSTORV AND SPORTA 
(1) I T is now six years since the publication of 
T Captain Shelley’s great monograph of the 
birds of .Africa was suspended by the illness that 
o\ ertook and ultimately proved fatal to the author. 
I’ears, howeverj that the work might remain un- 
tinished were happily allayed by the announcement 
that Mr. W. L. Sclater had undertaken to carry 
it on to completion. Several years elapsed before 
the final .irrangement could be made, and it was 
not until 1912 that Mr. Sclaler was able to bring 
i!koiit the volume under notice, which deals with the 
L.'inii or drongos and shrikes, and is the second 
part of the fifth volume. This part is in every 
way up to the standard of its predecessor, and 
^ shows that Captain vShelley could not have com- 
mitted the task to more competent hands than 
those of Mr. Sclater, who has a genius for sys- 

^ (t) “Thu P»ir<'s of Africa.” Comprising all the Species which occur in 
ihi- Klhiopinn Region. Ry P. K. She^y. Vol. v., part ii., comuletud and 
ediied hy W U. Sclater. Pp. vHi +• 165-503. (London: H. Sotheran and 
1012.) Price i.v 6 </ net. ’ * 

(3) “ 1 'he Snakes of South Africa " Th«ir Venom and the Treatment of 
Snake Rite. Hy K. W. Kiizsiinons. New edition. Pp. xvi 1-547. (Cape 
'I own and Pretoria T. Maslttw Miller p London : Longmans, Green and 
Co , 1012.) price T2.V. 6 r/ 

(3) “The Ailventn-es of an Elephant Hunter.” By J. Sutherlaiftl. 
Pp. xix+ 324. (l.ondon : Macmillan' and Co., Ltd., 1912.) Price js. 
net. 

(4) “ Rahy Birds at Home.” Hy R. Kearton. Pp. xv + 128. (London: 
Cassell and (.'o., Ltd., 1912.) Price 6jr. 
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tematic ornithology. The book would certainly 
have been improved and its cost not greatly in- 
creased by the addition of a few outline figures in 
the tcKKt to illustrate some of the structural char- 
acters of the birds ; but fhe eight coloured plates 
drawn by that competent draughtsman and greatly 
improved bird-artist Mr. A. Gronvold are excel- 
lent. Apart from the systematic descriptions and 
the useful analytical identification keys, a full 
account of the known distribution of every species 
is given, and its habits, where observed, have 
been duly recorded. 

{2) As director of the museum at Port Elizabeth, 
Mr. F. W. Fitzsimons has hati exceptional oppor- 
tunities of studying the snakes of South Africa, 
and his volume is the outcome of observations, 
extending over many years, upon these reptiles 
both in their native haunts and in captivity ; and, 
thanks to his freedom from the restrictions im- 
posed in some other countries, he has been able to 
make a long scries of experiments upon the venom 
of the poisonous species. These experiments have 
shown, amongst other things, that* none of the 
snake-killing mammals and birds of South Africa, 
like the mongooses, zorillas, hedgehogs, and secre- 
tary birds, is immune against snake venom, as has 
been stated and is often believed, but that one and 
all owe their ability to escape from and overcome 
even such redoubtable antagonists as the puff- 
adder and yellow cobra either to their extreme* 
quickness in warding off or avoiding the stroke 
or to their protective armature. The experiments 
have also convinced Mr. Fitafcsimons that the anti- 
venene recommended by Dr. Martip and Major 
I.amb ‘‘by no means possesses the high standard 
of venom-killing power some people claim for itJk*’ 
These are only samples of the interesting matter 
contained in the volume, which is a^' medley of 
v.iried information, anecdotes relating to habits 
and field experiences being sandwiched between 
technical diagnoses of genera and species, often 
taken verbatim from the British Museum cata- 
logue, the whole subject-matter being presented 
in siu'h a manner as to make a volumfc both useful 
to the specialist and readable to the ordinaiw lay- 
man. 

(3) The tale of Mr. Sutherland’s ten yehrs’ 
adventures as ah elephant-hunter in Portuguese 
and German East Afritia is told with a simple 
charm and ease of style which give his volume a 
foremost place amongst books of African sport ; 
and the interest of his experiences, some of them 
uniejue and most of them exciting, is heightened 
by the knowledge that he met them single-handed, 
with only one or two trusted natives to act as 
trackers and carriers. So vividly are the scenes 
depicted th;it on regretfully turning the last page 
one cannot but echo the sentiment of the. author 
when he writes : “After so many years of a wild, 
free life, I find it difficult to accommodate myself 
to the stuffiness and constraint of a modern city..; 

I prefer the forest to the imprisonment of streets, 
the twinkling stars to lamps, the sigh of the primi- 
tive forest to the tramp of thousands of human 
feet.” 
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From repeated encounters with African big films had been exhibited there was a short interval,, 
game of all kinds, Mr. Sutherland concludes that and then the curtail^ drew up, showing the stage 
the pursuit of the elephant is beyond doubt th^ . set as Sn ancient temple, with two rows of columns 
most dangerous. Next come buffaloes andUions, , and a background, ^his^was all decorated in 
whioh are about on a par; but it will surprise I quiet colours such ai^rOwrt and terracotta, and 
many of his readers to learn that the risk in shoot- | was only feebly lighted. Twt) attendants brought 
ing rhinoceroses is very small, smaller indeed than ! on a pail|t of tables, set them between the back 
that attending the shooting of leopards. The ‘ pair of pillars and retired. Then two somewhat 
volume is not, however, devoted wholly to sport, ghostly pierrots, dressed -rin white, appeared to 

It contains much valuable information about come on the stage, and to play a xylophone dimt 

the superstitions and social organisation of the , on instruments on the tables. A gramophone 

natives, as well as harrowing descriptions of inter- j produixd the music and kept time with the move- 

tribal raids, throwing a lurid light on the life of 1 nient of the players. » 

uncivilised man. The optical effect appears to be produced by a 



Koin*Kom : the terror of Naj^oromenia’s kra.il. From “ The Adventures of aii Elephant Hunufr." 


(4) “ Baby Birds at Home ” is a book for 
children. It is written in suitable style, but its 
chief merit is perhaps the excellence of the photo- 
graphs with which it is illustrated. R. I. P. 

THE PRODUCTION OF APPARENT RELIEF 
BY ''KINOPLASTIKON/’ 

A t the Scala Theatre — the home of “ Kinema- 
color — there is now Ijeing exhibited a new 
feature, termed Kinoplastikon/’ which is adver- 
tised as singing, talking, moving, picture figures 
without a screen,** and has been described 
in notices in the daily Press as stereoscopic. We 
\'isited the theatre recently in order to see this 
display and discover, if possible, how the stereo- 
scopic effect was produced. We hoped to see 
some new optical principle illustrated, but in this 
we were disappointed. 

After a number of the now well-known colour 
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1 variation of the old “P^ppi^^s Ghost.** A huge 
j sheet of plate-glass — it musrbe 20 to 30 ft. squarc 
-seems to be. set up in a vertical plane, makinj. 
an angle of 45*^ with the front of the stage, so that 
any brightly lighted object on the left of the stage, 
as seen from the auditorium; may be seen by the ^ 
, audience by reflectioq^^.as if it were upon the stage 
itself. A diagram will make the arrangement 
clearer. MN is the front of the stage, AB *the 
background. CD, EF, GH, the pillars of the 
I temple. GL is the sheet of glass. Then a bright 
I object at PQ will be seen by -^he audience at XYZ 
I as though it were at 

j The figure’s are ap^rently„ projected by an 
[ animatograph O upon a semi-transparent 
screen at PQ.^ Stray Hgb.t: from the lantern 
coming through the i^creen e»uld be seen shining 

1 In order to avoid the great length from O to the centre of the stage, it is 
probable that ^e lantern is placed to shine down from above, or up from 
tlow, or even forwardsafrom O', a silvered mirror reflecting the light into the 
required dir^iou. 
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Dll the thfetre wall at S. As only the ligures them- 
selves were seen, the rest of the screen must have 
3cen dark, and therefore the baclcground of each 
picture must have been painty out on the film with 
>lack (unless the film was unusually opaque). This 
tainting* out would account for , the absence of 
he “rain” effect of the usual animjitograph 
eproduction. 

It is obvious from the foregoing that there is 

10 stereoscopic effect in the strict sense, i.e- that 
here is no difference between the picture seen 
)y the right eye and that seen by the left eye, 
Lt least so far as the ^ures are concerned. But 
IS the picture is a long way back on» the stage 
some 40 ft. or more), so that the difference be- 
ween th^ pictures, that should be seen by the 
wo eyes would be quite small, and as the temple 
(self is of . course Jn relief, there is no difiiculty 

11 imagining the ^ures to be in relief also; in- 
eed, as they step backwards and forwards the 

illusion is very 'complete. 

Some parts of the glass were unfortunately 



badly out of parallelism, and when the reflect ion 
occurred at these places a jjdoubling of the image 
was produced, which^made the figures very in- 
distinct; this, of course, cannot be avoided in such 
a large sheet of glass. wSome other defects that 
we noticed could have been avoided. For instance, 
tlic image of the edge of the screen PQ did not 
quite coincide with tJife! jiillars CD; so that when 
the figures walked off the stage they disappeared 
betoe they reached the pillars. Apparently the 
image P^Q' is a little behind the plane CD (for this 
defect was more evident at X than Z) ; if so, a 
pair of pillars C'D^ sfiould be so placed in front 
of PQ as to form an ;||page ex|jptly coincident with 
CD. Then, wherever th? image was viewed from, 
this parallax woul!s^ disappear. We also noticed 
that the barrel in brie item, which wtts placed on 
the stage, was not quite the shape or size of the 
one in the picture. The upper “part of a pillar at 
B^ was rather brighter than the rest^'of ^he back- 
ground, and could occasionally be'^ see^A^^^'^8'^ 
the figures. It should be painted a litt* darker. 
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^ ERADICATION OF PLANT DISEASES, 

'j^HE ^general assembly of the International 
^ Institute of Agriculture in session at Rome 
has wisely refrained from extending the Phyllox- 
era Convention to all cases of plant diseases. 
wSignor Cuboni's report on the diseases of plants 
and the best method to prevent their propagation 
gave rise to a lively discussion, but it was felt 
that rough-and-ready measures would do more 
harm than good. Ultimately a memorandum ^ 
was adopted conveying the following recommenda- 
tions : — 

(1) The establishment of a Government service of 
phytopathology by all Governments of countries adher- 
ing to the International Institute of Agriculture. 

(2) The convening at an early date of an inter- 
national conference of specialists with the view of arriv- 
ing at an international agreement upon the means of 
preventing ' plant diseases. The wij|h was expressed 
that the French Government woulJl follow up the 
initiative it has already taken by calling such a meet- 
ing. 

(3) At each general assembly of the institute the ^ 
specialists of the various Governments should meet in 
a separate commission to discuss the results of their 
researches and studies on the diseasiSlLpf plants. 

(4) Countries adhering to the InterMtiqnal Institute 
should at once begin to study thp ^various questions 
which the International Commission of Phyto- 
pathology will have before it, basing their stifey upon 
the materials which the International; Institute of "" 
Agndculture will be able to furnish. 

The subject is one for concerted action. The 
study of plant diseases is not a simple, one. It 
concerns the entomologist and protozoologist as 
well as the botanist, and among botanists not 
merely the students of fungi or bacteria, but the 
physiologist and the investigator on Mendelian 
lines ; for the production of disease-resisting forms 
is one of the surest ways of eliminating the dis- 
ease-factor. Furthermore, periodical meetings of 
the workers in these various fields of investigation 
will tend to encourage the \;#brker, ai\d will ensure 
that the results of the work are put to the best 
advantage. Comparison of results obtained in 
the same line of research under the various con- 
ditions offered by different counti;;ies will be speci- 
ally helpful; and if international legislation is^to 
follow, these various conditions must be carefully * 
considered. ^ 

It should be obvious also tliat an organised 
service of phytopathology is an essential, and an 
ad hoc training of experts is a prime'* necessity. 

The study of plant diseases offers ample scope 
for investigation, and a Government service would 
find work for a supply of experts at home and 
abroad. One example will suffice. The Jamaica 
banana industry has been recently threatened with 
disaster bedl&use the Department of Agriculture ' 
had no expert ^ plant diseases to recog- 
nise on its outbreak a well-known disease which 
had already caused serious loss to the same 
industry in Central America. 
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NOTES. 

At a me(Hing on Monday, May lo, the council of 
the Royal Society of Arts passed the following resolu- 
tion: ‘'On the occasion of the fiftieth award of 
the Albert medal of the Royal Society of Arts, the 
council of the so('iety (lesiro to olTer the medal to H.M. 
King George V., for nine years president, and now 
patron of the society, in respectful recognition of his 
Majesty’s untiring <*fforts to make himself personally 
acquainted wTth the social and economic condition of 
the various parts of his dominions, and to promote 
the progress of arts, manufactures, and commerce in 
the United Kingdom and throughout the British 
Empire.” The Albert medal was established in 1862 
as a memorial of H.R.H. the Prince Consort, who 
had been president of the society for eighteen years. 
It is awarded annually for “distinguished merit in 
promoting Arts, manufactures, or commerce.’* In 
iB8y it was awarded to Queen Victoria on the occa- 
sion of her jubiR®; and in 1901 to King Edward VII., 
when, oh hiS accession to the throne, he relinquished 
the presidency of the Society of Arts, which he had 
held for thirty-eight years. 

Mr. Edwin Tate has just made a donation of 
To,oool. to the JmperiAl Cancer Research Fund, for 
the ondowment||f the research. 

Mr. H. H. Law has been appointed chief engineer- 
ing inspector to the Local Government Board, in sue- 
cession to Mr. G, W. Willcocks, C.B., retired. 

The King has appointed Commander E. R. Q. R. 
Evans, R.N., a Companion of (he Order of the Bath 
(C.B.), in recognition, of his services with the British 
Antarctic Expedition, 1910-12. 

Prof. Bateson’s postponed lectures on the heredity 
of sex and some cognate problems will be delivered 
at the Royal Institution on Monday, June 2, and Wed- 
nesday, June 4, at three o’clock. 

The Berlin correspondent of The Times announces 
that Prof. H. Weber, professor of mathematics at 
Strassburg University since 1894, died on May 17 at 
seventy-one years of age. 

We learn with regret that Dr. Lester F. Ward, 
professor of sociology at Brown University, Provi- 
dence, R.I., and formerly paleontologist of the U.S. 
Geological Survey, died in Washington on April 18, 
in his seventy-second year. 

I’fiE fifty-eighth general meeting of the Institution 
of Mining Kngincors will be held on Thursday. June 5, 
at Ti a.m., in the rooms of the Geological Society, 
Burlington^House, Piccadilly, London, \V. The insti- 
tution dinner will be held at the Waldorf Hotel on the 
evening of the same day. 

We learn from Science that a tablet in honour of 
Dr. S. P. Langley was unveiled in the Smithsonian 
Institution on May 6. Addresses were delivered by 
Dr. Alexander Graham Bell and Dr, J. Brashear. 

At the same time Langley medals were' awarded to 
M. Gustave Eiffel and Mr. Glend If. Curtiss. Later 
in the day the Aero Club of Washington arranged an 
.'iviation display in the grounds of the Army War 
College in honour of Dr. Langley. 
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The Paris correspondent of 7 he l imes *£iimounce% 
the death of M. Alfred de Foville, perpetual secretary 
of the Academic des Sciences Morales et Politiqucs. 
M. de Foville, who was in his seventy-second year, 
was one of the most eminent political economists and 
statisticians of his day. From 1877 to 1893 he w&s 
chief of the Department of ..Statistics and of Legisla- 
tion in the Ministry of Finance, and for a time lie 
concurrently occupied the chair of industrial economy 
And of statistics at the Conservatoire des Arts et 
Metiers. 

An influential international committee hhs been 
formed to endeavour to establish a uniform notation 
in the theories of potential and. elasticity. The con^^ 
mittee has already sent put a circular to all those 
likely to be interested in the subject asking what are 
the notions and notations with respect to which 
uniformity is desirable. Discu^ons on the subject ; 
will be arranged to take' place At the international | 
congresses of mathematicians in 1916 and t92o, and | 
it is hoped that the final report of the committee will i 
be issued in 1921. ' 

The series of British land and fresh-water shells in 
the British Museum (Natffral History) has received an 
important addition in the shape of a largo collection 
brought together by Mr. , Sites, of Burnliam 

Abbey, Burnham, Bucks, who has presented it to the 
nation, on condition that it shall be exhibited in the 
public galleries. The collection includes specimens 
from the ^cabinets of Messrs. Cairns, Fitzgerald, 
Grateloup, and Rogers, and is reported to be of special 
value on account of the care with which the less 
common species and subspecie#have been named. The 
collection has already been received at the. museum. 

A MESSAGE from the Paris correspondent of The 
Times states that the Congress of the Royal Institute 
of Public Health was opened on May 16 at the Sor- 
bonne in the presence of a numbeyvof eminent French 
and English men of science. The Under-Sccretarv 
of State for the Interior, M. Paul Morel, ’welcomed 
me members of the congress to Paris on behalf of the 
Government. Prof. W. R. Smith said, in reply, that 
I the holding ol the congress in Paris was a further 
proof of the closeness of the relations existing betweeh ’ 
the country of Lister and the country of Pasteur . 
Speeches were also made by Prof. Lnndouzy, presi- 
dent of the Frenrii section of the congress, Sir Thomas 
Oliver, who is president of the industrial section, and 
the Lord Proyost of Glasgow. At the close of the'' 
meeting Prof. .Smith handed to Prof. Roux, direclor 
of the Pasteur Institute, the gold medal of the Royal 
Institute of Public Health. , * 

An impressiye collection of photographs of scenes ^ 
connected with Capt. Scott’s iU-fated Antarctic expe- 
dition IS reproduced fn yester 4 ay’.s Daily Mirror, May 
21. The pictures include a striding view of the cairn 
surmounted by a cross, erected^ver the tent where 
the bodies of Capt. Scott, Dr. Wilson, and Lieut. 
Bowers were found; photographs of the explorers on 
skis dragging .their sleigh towards the south pole, and 
I standing near ..Amundsen’s tent, which they found 
, upon arriWng at their goal; the last photograph of 
I the party of five taken at the pole; and the tent in 

*'■ 
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which Capt. Scott and his two companions waited 
until the icy liand of death relieved their sufferings. 
When the search party found the tent, it was nearly 
buried in snow, and in a few months all of it 

would have disappeared. All the illustrations are 
remarkably fine, and they serve to show the nature of 
the region near the south .pole, as well as to stimulate 
pride in human endeavour. 

CArr. J. K. Davis, commander of the Aurora, the 
vcvssel attached to Dr, Mawson’s Australasian Ant- 
arctic Expedition, rei^orts the results of his endeavours 
10 relict^ the two p^,ties in January and February 
of thi» }^ear. He had^Iready visited the main parly, 
,^nd taken part in tlK^ySearch for Dr. Mawson himself 
and his two compamon^, Ninnis and Mertz, whose 
tragic, loss has already b^n reported. Prevented by 
bad weather from takitij^ .off this p^rty, Capt. Davis 
was forced to leave thfeim in order to hurry to the relief 
of the other, under westward 

of Commonwealth Bay;;^ men "Were found all 

well, and were taken, off “ just in time to escape the 
closing ice, though the ship did not escape very severe 
weather on the re tiitrt to ‘Hobart. Some anxiety must 
be felt for the maih,|).atty : Dr. Mawson himself, by 
travelling alone fdt^tftw^nty-two days, bereft of his 
. two companions, has undergone an experience scarcely 
less terrible than that of any of his predecessors in 
polar exploration,' but the- base is well equipped. The 
wireless tele^aphic stafibn on Macquarie Island main- 
tains communicatiofi between the base and Australia, 
and is signalling daily weather reports, while among 
other scientiiic work,^ sufficient soundings for a sec- 
tion of the ocean bottom between Hobart and the 
Antarctic are mentioned, by Capt. Davis. He himself 
is visiting England with the Especial and laudable 
purpose of raisih^;funds to aid the cost of the pro- 
longed stay of tTfe'‘main party in the south polar 
7 *cgion. 'iw-t . 

TfiE President of the Local Government Board has 
authorised the following special researches to be paid 
for out of the annual , grant voted by Parliament in 
aid of scientific investigations concerning the causes 
and processes of disease : — The causes of premature 
ailerial Regeneration, Dr. F. W. Andrewes; insects 
-in relation to disease (Prof. Nuttall, F.R.S., on the 
life-cycle of the body louse and bug; Dr. Bernstein 
ai\(l Mr. Flesse on the Empusa mtiscae in dies) ; infan- 
cliarrheva, Mr. F. W. Tvvort and Dr. Edward 
iNfejIanby; thet virus of poliomyelitis, Drs. Andrewes 
and M. II. Gordon; the character and life-history of 
<a‘rtain filter-passing micro*organisnis, Mr. F. W. 
I'w ort ; re sp i rat or^ieXchajhge in man under varying 
('onditions, ’ Prof, teonard Hilh F.R.S. ; the bio- 
.. chemistry of syphilis, Mr. J. E. ;R|.. McDonagh ; the 
possibilities of ^erologic«al diagnosis of scarlet fever, 
Dr. L. R.'ijchman ; the relation between the clinical 
sytpptoms and the bacteriology of the acute respira- 
Jory affections, Dr. D. M. Alexand^. 

A c:arlkgram has been received at Bishop’s Stortf ^rd 
from Bangalore, announcing the death, from snake- 
bite, at the early age of thirty-seven, of 'Mr. Herbert 
'Kelsall Slater, geologist to the Mysore Government. 
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Mr. .Slater was educated at Bishop's Stortford College, 
which he left in After spending the next seven 

yeilrs at Bangalore with his father, the Rev. T. E. 
Slater, he was sent in 1901 to the Royal School of 
Mines, where he studied geology undfer Prof. Judd. 
On the recommendation of Mr. F^’ote^ he was ap- 
pointed in 1902 geologist to the Mysore Govlirnment, 
for which he did much valuable work., . The results of 
his work are} given in the records of the Mysore Geo- 
logical Department (see Nature, vol. Ixxviii., p 47o)» 
He surveyed and mapped large districts, and among 
important ores which he found to be widely distri- 
buted are gold and manganese ores. He also dis- 
covered and described important, felsite and porphyry 
dykes; and the palace of the Mahafii|a is buU^ from 
stone discovered by him. He spent Decemb^tq May 
‘each year in prospecting, and it was while camping on 
one of these expeditions in the disf^ict‘ of Shi$^^ 
that be met with the accident thaf.j^used his.iipth. 
Not long ago Mr. Slater spent a 

tour in Canada in order tef gain adj^ttdilat light upopi; 
his sphere of work in India by the , study in the field 
of great Archaean complex. / V y " 

The work of the British School oi Archaeolo||^ in 
Egypt this winter, under the persoi^ direction of 
Prof. Flinders Petrie, has been atteifped with some 
interesting results. At the close of last season’s 
work a first dynasty cemetery had wieil ; partly ex- 
cavated at Tarkhan, about forty miles south of Cairo, 
and this year the site has been systematically worked ; 
eight hundred graves, grouped on each side bf an axial 
road, have been carefully cleared and studied, and 
much pottery and strings of ciirnclien,V,;^rnet, and 
blue-glazed beads have been recovered, damp of 

the valley in which the cemetery lies^Jias prevented 
the removal of the bones, but these w|le all carefully 
measu ed, and some seventy of the skulls, pi^eserved 
by soiidifvi ng with paraffin wax, will be brought to 
England for further study. The new material thus 
obtained will be a valuable supplement to the careful 
and exhaustive collections made by the American 
excavator, Prof. Reisner, ingiinly in Upper Egypt, and 
published, with Prof. Elliot Smith’s c^laboration, two 
or three years ago. Meanwhile the excavators inter- 
pret the new evidence as proving the existence at 
Farkhan of the conquering tribe of the dynastic people 
of ancient Egypt, who had advacyped riorthwardr from 
Abvdos, subduing the Nile Valley, until Mena founded 
the new capital of United Egypt at Memphis. jjJIt is 
interesting to note that, according to the discoverers, 
the men of the dynastic race were an inch or two 
shorter than the indigenous population; and this sup- 
ports the persistent native tradition that the con- 
querors owed their success to superiority in armament 
rather than in physical qualities. At Gerzeh, another 
site a few miles fui^her south, some interesting finds 
were also made, dating from the twelfth and 
eighteenth dynasties, the most rcni^irkable being a ' 
gold pectoral inlaid with coloured stones, like the cele- 
bl^ted Dahshur jewellery. ^ 

Mr. E. W. Dkming give^. in The American Museum 
Journal for March, an interesting account of the 
scheme now being undertaken to prej^ire, on the walls 
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of -the musoLiin, o scries of panels illustrating the life 
of the Anirrican Indians. Each f^nel will tell tfie 
story of th<^ life of a particular stock^ — their mod# of 
livini^*, customs, decoration of their lodf^e% life in the 
tipi, transportation, in short, all the minor details 
which \yi)l colour and realit)'. The general con- 
trol of 4 he' Avork rests with Mr. Doming, who has 
livrd for sonir* fifty years with various Indian tribes, 
lie will utilise the material collected by Mr. Louis 
Akin,^a skilled painter, who was received as a member 
by the Mopi tribe, and unfortunately died at Flagstaff, 
Arii;ona, in January last. His untimely death, at the 
age of forty-five, is a serious loss to American art and 
anthropology. 

'rU^ Natiomh bco graphic Magazine for March pub- 
lishes article by the late American Minister tq^ 
Oti^mala, Mr. W. F. Sands, on the prehistoric ruins 
of|mi, cpt;intryr ^ is die preface to an account by 
Mr!W^ of the Qifiriqua 

at this place, 

*%ituaf ed miles ;^om the Caribbean Sea. 

It was one, bf the early centres of the Maya civilisa- 
tion, -which flourished in south Mexico, Guatemala, 
and/liorfh Honduras during the first fifteen centuries 
of the C 1 in$t||ftii era, Tlie place was unknown since 
Hernando Cortez passed within a few miles of it in 
1525. A .^ierij^of temples has now been disinterred 
containingpmariy interesting carvings and hieroglyphs, 
the interpretation of which is still, in a great measure, 
llnkao^\‘n. So far the excavations are merely tenta- 
tive. Buf the School of American Archajology pro- 
poses to pursue the work, which cannot fail to throw 
much new on the problems of Maya culture. 

'I’liE Pala^lithic skull from Piltdown,. Fletching, 
Sussex, just (^cribed in the Quart. Journ. Geol. Soc. 
by Dr. A. Smith Woodward as the type of a new 
genus and species A^oanihropus daivsoni), has been 
piact'd on exhibition in a special case in the central 
hall of the Natural History Museum. 

AccoRDiNCr to the report for 1912, work at the 
Sarawak Museum has bqen somewhat interrupted by 
the absence onjjjeave of the curator; it is hoped, how- 
ever, that this will be more than compensated by the 
information acquired during his visit to Europe. A 
strenuous effort is being made to place on exhibition 
a mounted series oj^the local birds. 

In the May issue of The Selhonic Magazine it is 
ann#(inced that the Selborne Society now possesses no 
fewer than ninety-five editions of Gilbert White’s 
“Natural History of Selborne,’’ and even this is be- j 
lieved not to exhaust the list. On another page Mr. ' 
Kashley , Holt-White writes' to express his belief that 
th(‘ print recently declared to be a portrait of the 
Selborne naturalist is not correctly identified. 

Tim r^cchtly published report of the advisory com- 
mittee for the 'yropical Diseases Research Fund for 
Ti)Tj shows, as usual, great Activity in research in 
the schools, p^ivei'sities, and laboratories at home 
in tlf0 CU^lonies, sppportedfby pecuniary contributions 
which can scarcely be coriMdered creditable to a great 
Empire. The total revenue of the fund for 
IQ 12 was 342 the expenditure was 3833?. 6 s, Sd, 
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The e.xcess of’ expenditure over income waS* met by 
drawing on the accuniiilaled balance of yie fund, and 
it was necessary to warn tlie schools of *opicaI medi- 
cine tharit AvoLikl not be possible to repeat 
grants on the same scale. Appended to the report 
of the committee arc those of the professor of proto- 
zoology in the University of London, the Quick Labo- 
ratory, Cambridge, the London and I/iverpool Schools 
of Tropical Medicine, and of severf Colonial labora- 
tories. As usual, these reports describe many impor- 
tant investigations, especially in the transmission of 
parasites and the causation of disease, which it is to 
be hoped will find their way%lso into the C|;icliiiai;y 
channels of scientific publication, where they will be 
less likely to be overlooked. ^ 

In The New Phytplogist for February (vbl. xii,, No. 2), 
Mi*. H. Takeda gt%s general account 

of the vegetation of laji^i W^yich l^as also^been issued 
as a reprint (ffifsley I London, price u., pOvSt 

.free). The author describ^. the geographical features 
and climate of Japan, laying special stress on the 
influence of the warm and cold currents whifch wash 
the shores of the long chain of islands, composing i:he 
Japanese Empire, and exert a marked influence 
upon the vegatition, as well as ori the gi%at variety of 
climatic conditions which obtain owing to the fact 
that the islands extend over, thirty degrees of latitude 
— ^the southernmost islands '^emg subtropical, while 
th& most northerly have a clijtiate|jlikc^hat of Nova 
Scotia or Iceland, the harbours beinjg blocked by drift- 
ing ice from November to April. He then describes 
the various plant formations occurring in the northern, 
middle, and southern ‘ regions, into w’hich, for con- 
venience, the country is divided from the phyto- 
geographical point of view, with numerous examples 
illustrating the range from arctMffirough sub#*ctic, 
cold temperate, warm temperatl^nd subtropical to 
tropical types of vegetation, vertical zonation 

of the vegijtation oif the high«|TOOun tains is ilftis- 
trated by a description of the plant communities feeen 
on ascending Mount Fuji. The paper also contains 
a discussion of the origin and affinities of the Japanese 
flora, and short accounts of the cultivated crops and 
of the introduced and garden plants. 

A PAPER recently presented to ifie Royal Geograph- 
ical Society by Lieut. H. A. Edwards gave a very 
dear idea of the important character of the survey 
work of the commission oh the northern boundam 
between Bolivia and Brazil, in 1911 ^d^ 1912. T^ 
work is to be continued, but already a considerable 
area, previously unmapped and. practically unknown, 
ha^ been covered between tlie sout|te$ of the Bahia and 
Rilpirran rivers. In 1911 a primary station was estab-**" 
lished on the la^^ter river^ .which was then folio we<^ 
and mapped up to its source, after which the^ British 
commissioners, without their Brazilian colleagues, 
crossed the watershed to the valleys of the Abuna and 
Xipamanu. In 1912 the boundary line following The 
River Acre was mapped from , Gobi ja ^o Tacna, 
and a party crossed to th^ , ,Bahia, and thence 
to the confluence of the " Ina and Xipamanu, 
Jrom which point the Riparran was again 

Visited, and a junction effected with the starting 
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point of tho work of tiio proa^din^f year. A general 
d( -script ion of the country, w ith fads concerning its 
gfologv, clini!iU', flora, and fauna, was furnished by 
l/ieLit.* hdwarcl^, and some idea as to the ^extreme 
difticultirs attendant upon exploration, and particularly 
ujjon careful survey, in this region, was afforded by 
his account, l^rogress, whether along the rivers or 
tlu'ougli iht‘ forests, meets W'ith continual opposition 
from nature in one form or another; insect. pests 
attack th<‘ travellers ^nd their animals, and food sup- 
plies are often far frdin easy to keep up. 

1'he ine^Liremcnts made last year by Prof. McClel- 
land and Mr. Kennedy" of the number and mobility 
of the large ions present in the atmosphere cast some 
d^ubt on the generally accepted interpretation of the 
records of the various types of instruments intended 
to measure the ionisation in thed?iJ;mosphere at any 
time. The mfiinber of stnaU -ions of mobility about 
1-6 cm. per ^second ger cm. may 

be taken as 1500 per . ii> normal drcumstances, 
while the authors find . Chat.-* air of Dublin has in 
it about ten times as ^ niafly' large ions of mobilities 
of order of 1/3OQO .cm., per second. There is 
strong evidence that thejr -cof^ist of a nucleus, origin- 
ally uncharged, wh{0i ^attracts to itself one of the 
small, more mobile ions, 'tte nucleus itself probably 
consists of an invisible dfSp of Water, which it is 
vtiown may exist in air even whetf the air is unsaturated. 
Further inves^gatioitijs^, however, necessary before 
the absence of ions.^f mtermediate sizes can be satis- 
factorily accounted for. The description of the methods 
of measurement adopts^ , will be found in the Decem- 
ber, 1912, number of^e Proceedings of the Royal 
Irish Academy. 

In No. 15 of the^Revue Sciei^ifique is published an 
address delivered tev^Prof. Victot Grignard on the 
occasion of .^^e prewpation to h|ifn at Stockholm of 
the Nobel prize. lathis address he gives a brief 
summary of the diflP|pfent types of synthesis by means 
if magnesium, with which his name is associated, 
and which have le^ to e^ictrem^ fruitful developments 
in the domain of orgamc^chdmfstry. During the past 

ye^s no few’er than hundred papers have 

appearSl dealing with the “ Girignard reaction,” w’hilst 
in practice. it has fc^ipvWportant application in the 
commercial synthes*|^f ; such drugs aifti stovaine and 
alypine, wdVich have many advantages over cocaine 
am\ of many compounds of importance in perfumery. 

K have received from the Agricultural Experiment 
Stations of|the Louisiana State University a copy 
of Technical Bulletin No. 135, which contains a report 
of investigations carried out by Dr. W. E. Cross and 
,4>ihers on methods . analysis of sugar-cane products. 
The report includes a number of papers, of w’hich 
the follu>ving arc the iripst important : — The deter- 
mination of dry substance by means of the refracto- 
merer; the application of dry basic lead acetate defe- 
catipn to sugar-house analysis ; a:^^pid method for the 
estimation of glucose in juices; a n^pdification of the 
Ulerget m^i^od of determining glucose in molasses; 
the effect of urea and.bftaine on the rate of inversion 
of cane-sugar by hydrochloric acid; and the direct 
estimation of cane-sugar in presence of reduding.. 
sugars. Useful tables are appended to the report. 
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In the current number of (he Compias reu^is (May 
ijjf Fh. Baj'bier and R, Loequin give a new method 
for <^epuing down the series of the fatty adds. Start- 
ing with th§ acid R.CH3.CO.QH, they convert this 
into the methyl (or ethyl) ester J and treat this with 
two mtilecnies of magnesium methvl iodide, fprming 
tht‘ tertiary alcohol R.CH3.C(OH)(CH,)J;4'T^is. or 
the hydroearbqn R.CH=:.C(CHj)3 formed by dehydra- 
tion, on oxidation wdth chromic acid, gives acetone 
j and the acid R.CXLH, the^next lower homologbe of 
I R.CIL.CCXH. The ketone R.CIL.CO.CII, may 
I also be used as the starting point for the production 
of the same acid, R.CXIJI. The reaction is a general 
one, and jcan be applied with success to dibasic acids ; 
thus i 3 -methyladipje acid gives meth3/^^ccinic acjd. 

* A LECTURE on the economics of 'efigineerittg/ de- 
livered by Major W. J. A. 

Faraday House, on February 26, ha^ t^ched' us 
form of a reprint from The ’ 

Journal for April. It is an excellent ^ing 
application of the principles of economW' to individual ' 
trades should be considered, and Major 'O-Meaca has 
done well to choose that of engineering for his lecture, 
since it plays so important a part in th^ prpduc^mn 
of the national tvcalth. He confines fitilltself largely 
to electrical engineering, and deals maiiily. with the 
efficiency of management and organi$«^!iai^^e a][so- 
deals shortly with the question of market^WO’^||»g: 
the special and peculiar conditions attaching to fhis 
branch of the industry, and just touches yoj||^ briefly 
on one or two other points. The main treated 

in his lecture is divided into thr^e sectio^S^organisa- 
tion, management, and technical aspects-^^md each of 
them is considered in reference to thd conditions 
which conduce to the maximum ei^ciency. The 
former, for instance, deals with the^ establishment of 
a “direct chain of command” among those responstbk 
for the work, the proper choice of officers for the 
various departments, the proper subdivision of the 
work, to render possible among other things the easy 
ascertainment of the costs of each^.. class of worje. 
Technical aspects, again, include economy in mate- 
rials, design, the operating of plant, a||d methods of 
execution, in connection wdth w'hich the n^essity of 
avoiding, so far as possible, the dismissal of sknled^ 
workmen is forcibly urged. Indeed, brief though it 
I is, the pa})f'r is highly suggestive, and arouses the 
' hope that in the future Major O’Meara will give us a 
full and detailed treatment on these lines of the whole 
engineering trade. 

Some novel lowing tests conducted at the e.xperi- 
mental tank in the Navy^Yard at Washington form 
the subject of an illustrated article in ^te Engineer 
for May i6. The questions to be inveimgated were 
whether existing piers in the Hudson River should 
be lengthened to meet the demands of bigger liners, 
and also to settle the problem of granting' renewed 
permission for the continuance of tw-o temporary ex- 
te^ons of 100 ft. each beyond the pierhead line 
ap^bved by the Secretary' of War . in 1897. '^iiesf 
questions involved the reproduction in the tank of 
Iboth shore lines of the Hudson River throughout the 
berthing .section of the big Transatlantic steamers. 
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Jiiul th# models towed represented those ships now 
in service as well as a yet unbuilt craft 1000 ft. l8ng. 
Suction was investigated by means of floating models 
and submerged buOys. The movemej(|ts of these 
during each run of the towed model were recorded 
by use of moving-picture cameras, so situated that 
every ess^tial mcjvement could be caught. An index 
finger moving ewer a dial on the tqwing carriage 
Hhow(‘(l lh(‘ position of the model at every insiant. 
Whiles the full results ?ire not yet published, it may 
be noted that the Government authorities have again 
ndused permission fcjr the temporary pier extensions 
to be made permanent. 

l^N'OKK the title of “The Land of the Blue Poppy,” 
th(‘ Cambridge^ University Press will shortly publish 
Mr. P. Kingdbn Ward’s record of his experiences and 
« observations while engaged in plant-collecting in 
^ western China and south-eastern Tibet during the 
yor# 19T1. The book is dedicated to the memory of 
the author’s father, Prof. H. Marshall AVard. 

Messrs. Witueriw and C’o. have been appointed 
European agents for The Ewn, the organ of the 
Royal Australasian Ornithologists' Union, and copies 
of that publication can now be obtainc'd .at 326 High 
Holborn, London, W.C. 

Hf OBR ASTRONOMICAL COLUMN. 

Comet Gale (1912a). — An ephemeris for (iale’s 
comet (mi2a) is given in the Asironomische Nach- 
r/c/t/c»,Wo. 4651, by Herr M. Ebell, of Kiel, but the 
object is very dim, being fainter than magnitude 
twelve. It was observed on April 26 in Uccle by G. 
van Biesbroeck, and in Bothkamp by Dr. H. H. 
Kritzingcr, and, according to the former, che 
ephemeris was in error by ~-3S. and 4-15'. Dr. 
Kritzinger describes the comet as an elliptical nebula 
i' and 07' diameter, the brightness of the nucleus 
being i2-S mag., the total brightness amounting' to 
12 5 mag. In answer to a telegram sent to Algiers, 
llefr F. Gonnessiat reports that on May 2 the coitiet 
was on the extreme limit of visibility. 

'fhe ephemeris up to the end of this month is as 
follows : — • 



'h.‘ 

I true 

8 true 

Mag. 


ni, s. 

n / 

May .2 2 . 

.. 6 

53 30 .. 

• -1-45 44-5 


24 . 

.. 6 

55 59 •• 

45 277 

12*6 

26 . 

.. 6 

58 26 .. 

45 ii'2 


28 . 

.. 7 

0 53 .. 

44 55‘i 


30 . 

.. 7 

3 IS 

44 39‘3 



d’liE Spectra of Spiral NEnrL.i: and Globular Star 
Clusters. — Dr. K. A. Path has been continuing his 
discussion of the spectra of spiral nebuh« and globular 
star clusters secured with spectroscopes attached to 
the 60-in. reflector of the Mount Wilson Observatory ; 
his lat<\st results appear in th(‘ Ai)ril number of The 
' 'i 1 rophvjiic 0 Journal (vol. xxxvii., No. 3, p. 198). The 
spiral nebul&B here investigated are seven in number, 
the exposures ranging from 7h. 40m. to 3811. 14m., while 
(he total exposures for each of tlie four clusters ranged 
from i3h. 5m. to i6h. 17m. In the case of the iiebuke 
(law for the most part exhibit the spectra of solar type 
stars, but he refers to two, namely N.G.C. 1068 and 
4735 {> P'H'uliar, giving evidence of ” gaseous ” rtlBiia- 
tioiir IhJ to the present ho h.as investigated .altogether 
twelve globular clusters, and the result so far shows, 
that ,as a whole the brighter stars of the globular^ 
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clusters have spectra ranging only from the F- to th<^ 
G-type. Dr. Path hopes that as the dusters observed 
arc nearly all readily reached in latitude 34° norths 
some southern observatory will undertake the investic 
gation of those south of - —20^, to find out whether 
they also exhibit this small range of spectral type sc 
striking a feature of the northern clusters. 

* Reports on Inpian Observatories. — Dr. G. T. 
Walker, the Direcfor-General of Indian Observatories, 
has jiist forwarded his reports for 1912 on the observa- 
tories of Kodaikanal, Madras, Jpoinbay^ and Alibag, 
accompanied by the reports of the several directors. 
In the case of the first-nmned, he directs attention to 
the energies of Mr. Evershed, to the transfer of the 
Poona instruments to Kddaikanal, and to the appoint- 
ment of Mr. Royds. He states that a serious effort 
is going to be made to teach the assistants to under- 
take the measuring of the numerous photographs, 
which up to the present has only t^^en done by the 
gazetted oflicers. He hopes further |o . make the 
observ.atory an ordinary second-class instead of a 
first-class meteorological station in order to free the 
fourth assistant for sofar work. 'I'he tninsit instru- 
ment at Madras in th« beginning of 1910 suddenly 
changed its level, and the occurrence was repeated in 
1911 and 1912. As this had never taken place be/ore, 
it was thought that underground water currents hafl 
affected the earth neighbouring the concrete founda- 
tion. This is now going tP be' investigated .and in 
the meantime the Madraij clock will Tbe rated by wire 
from Kodaikanal. No special features are montioncHl 
regarding the other two observatories, unless the 
reference to the absence of tr^jiible from white ants at 
the Colaba Observatory be noted. 

” LWstronomie ” FOR May. — ^Thc current number 
of the Bullclin de la Sociiti J^tronomique de France 
contains the address delivered by M. Camille Plam- 
marion on the occasion of the twenty-seventh year of 
the e.xistence of thp French Astronomical Society. 
The subject of his discourse was confined to the pro- 
gress of the society, and the success that the society 
has achieved is well known th^^ide of ithc Channel. 
A very valuable feature in the journal is .a series of 
reproductions of .all the past presidents of the society. 
On th(* same occasion M. Puiseux summarised tht' 
advances made in solar studies during the past ye.ar, 
and this will be foufid useful to those not closely 
following the progress jof soiar physics. Other con- 
tents to which attention may be directed om “ Les 
Photographies poses varices,” Les C 6 ph( 5 ides con- 
sidiVees eomme TCtoiles Doubl e^^ - ” Comparai.son d’un 
Chronometre aux signaux rythnves,” 

The Parallax of thf. Nebula G.C. t 17 — N.G.C. 221. 
— Dr. Gustaf Stromberg communie:Ates to Astro- 
}iomischc Nachrichten , No. 4650, his results of the 
determination of the par.allax of the nebijj^la G.('. 117, 
or N.G.C. 221, which he secured at the Stockholm 
Observatory. 'I'his nebula lies in the region of the 
Anclronu'da nebula, like a satellite to it, and is much 
easier to mi(*asure than the niirleus aif ihe large 
nebula. The plates which Dr. Stromberg mc’asured 
were those that were used by Prof. K.arl Bghlin for 
his determination of the panallax of (be Andromeda 
nebula. In his measures Dr. Str6niber<’" employed a 
comparison star in .the neighbourhood of the m^bula, 
the coordinates being Neb. (G.C. »t7) * : Aa = 

— 11-568., A 5 =: -7* 18-3^. The investigation embodied' 
fifty determination of differences of R.A. afitia forty-six 
of differences of declination*, and, the parallax he 
secured was +0073'^ ±0055''. Details of the research 
wiU be published later in the publications of the 
observatory. 
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TEACHING OF MATHEMATICS IN 
GERMAN YA 

I N previous issues we have referred to papers on 
English education in mathematics which were 
laid before the 1912 International Conference on 
Mathematical l eaching. \Vc, have now before us, in 
live volumes, the German co'ntribution to that con- 
ference. They give an accoipit of mathematics at the 
primary and secondary schools, at Ae universities, in 
technical education, and in , traiiffiig colleges for 
teachers. Tli(\v deal mainly with Prussia, bvit include 
also the non-Prussian parts of the German Empire, 
with an occiisional reference to Austria. 

Germany also has its reform movement in mathe- 
matics, and most of the chants that have been made 
lie to the credit of a body which bears the euphonious 
of “der Damnu,” into which its full title 
‘'Deutscher Ausschuss fiir den^ Mathematischen und 
Naturwisserischaft lichen Unterricht ” has for the sake 
*of brevity been telescoped. This body was formed in 
1907, by the united action of a number of voluntary 
scientific associations, and is playing much the same 
part that the British Associatioo committee has played 
in this country. 

The aims and the present position of the movement 
are well illustrated by a scheme of teaching proposed 
by Dr. .Schimmack for the Oberrealschule. The 
sch^e covers the nine school years between the ages 
of nine and eighteen.. 

In geometry the sememe begins in the manner to 
which we are now accustomed in England, with 
iiK'asLiring, drawing, practice with instruments, and 
work which familiarises geometrical concepts. 

It is noticeable that there is two years’ work in 
geumetr}' before algebra is begun, i'his procedure, 
so excellent because of the more abstract and dtfiicuU 
nature of algebra, is not the result of the reform 
movement, but has long been the practice in Ger- 
many. It is a promising sign that the report of the 
curriculum committee of the Headmasters’ Confer- 
ence advocates this procedure, and gives us leave to 
hope that in this matter England will follow Ger- 
many’s lead. ^ a 

Algebra, then, is begun in the fourth school year, 
geometry having been begun in the .second. It leads 
off well, with signless quantities^ and it is rather 
pity that the subject is not carried on for a year or 
so with such quantities before. the distinction between 
positive and negative quantities is jp trod need. 

The trigonometry of right-angled triangles is to be 
introducWl in the sixth year, ^ is also “projective 
geometry ’’ (or cross-ratio geometry). The former 
f)roposal would find fnuch support in this country; 
the value of the second iWm is not so clear. 

In the seventh year the calculus is begun, differ- 
ential and integral at the same time, a proposal which 
ma^yv in Enj^land will approve. . Not so many will, 
hf)v^< ver, approve of Dr. .Schimmack’s relegation of 
arithmetical and geometrical series to their proper 
])ln('e beside the calculus. 

1'he scheme closes with “discussion of the founda- 
(t'ipns of geometry,” too metaphysical perhaps for most 
hoys; but we must lomembor that the sch^e is 
intended for the Oberrealschule, and that less ambi- 
tious schemes would be appropriate to the Gymnasium 
and Realgvmnasium'. 

An important note is appended to the scheme to 
J^ay that throughout the course geometrical figures 
to be thought of ns variable and not rigid, and, 

^ “ Abhandlunpen uber den mathematischen Unterricht in Ocut'chland- 
veranlasst durch die Internationale Mathomatisebe Unterrichtstkommis 
Sion." In twenty-five parts. Herausgegebea vOn F. Klein. (Leipzig and 
B'^rbn: B. G. Teubner, TQoQ-ia.) 

“ Berichte und Mttteilungen veranlasst durch die Intern.’itionale Matbe- 
matische Unterrichtskommission." In four jiarts. (Leipzig and Berlin ; B. G. 
leubner, igto-xj*.) , 
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that attention is to be directed to the interdependence* 
of the parts as ,the form of the figure changes. 

'J'he Consideration of thLs. ’scheme goes to justify our 
English reformers in their view that they arc not 
sacrificing thoroughness^ the desire to cover ground. 
It is much that the Ge;ri!bans, with their low of be- 
ginning from the very foundations, should declare for 
‘‘ functional thinking ” from the start, for the intro- 
duction of trigonometry at fourteen or fifteen, and 
of the calculus at fifteen or sixteen, and should feel 
it possible to prune the course sufiicieotty to allow 
that. 

The language of these volumes is at times curiously 
heavy. One happens on long, long sentences the 
meaning of which cannot be extracted by ordinary 
n‘ading; they havetobe logically dissected; ’ And such 
sentences are frequent. Is the accusation true that 
command of language is spoilt by a mathematical 
training? Or have the Germans spoilt their languagi? 
by the replacement of foreign words by sesquipedalian 
words of home manufacture? Whatever the cause, 
these volumes contain also the germs of better things. , 
‘‘D(t Damnii ” has been nderred to. “ Df§ ttiuk ” 
is a portmanteau word for die Internationale Mathe- 
matiseht' UnU rric htsKonimission, and “ Der Datsch ' 
for der Deutsche Ausschuss fur Technische vSCHulen. 
Some extension of this idea will quickly reduce the 
most unwieldy sentence to manageable size. 

THE ASSOCIATION OF TEACHERS Em 
TECHNIC A L INSTITUTIONS. 

'"PHE annual conference of the abjpye association 
* was held at Bradford during WHitSiintide. The 
address of the presidtait of the association (Mr. P. 
Coleman, Northern Polylechnie, London) dealt. mainly 
with the organisation of technical t:*ducation, the value 
of “ internai ” examinations for technical Students as 
compared with “external” examinations, and tht? 
London University Commission report in its bearing* 
upon polytechnic work. He remarked in reference to 
this : - 

“The report and the recommendations based thereon 
unfortu nately show a bias that can only be 'due to a 
compItLe misconception of the work and standing of 
the London polytechnics. . . . The reasons given in 
the report appear to be based on insufficient evidence, 
and at variance with the facts as known to those 
who have a close acquaintance with the polytechnics.” 

Mr. Coleman urged the development ’ of “ non- 
voeational courses in the technicaL sjilKools, partly 
because in many towns these? schools v^are the only 
suitable institutions in which to hold such courses- for« 
adult students (whether technical students or not), 
and^ also in order to bring home to students who.se 
main interest is necessarily the study of science or 
technology that “ the work associated with their 
future occupation should not lead them to forget every 
other means of culture.” As a practical measure in 
this direction, he suggested that the technical institu- 
tions “should definitely associate with themselves the 
University Extension I.octure.s of the locality, or such 
work as that of the Workers* Educational Associa- 
tion.” ‘ 

Papers were read to the conference upon vocational 
education, by Mr. Arthur C. Coffin, director of educ a- 
tion, Bradford; co-ordination within a rotinty area, In- 
Mr. F. W, Cook, chief officer for technical cxlucation 
for the West Riding of Yorkshire; and the corporate 
life ^of technical institutions, by Mr. W. Hibbert, 
Regent Streep Polytechnic, T^ondon. A number^, of 
sectional meetings were held, attended by tc^achers of 
special subjects, at which questions such as the quali- 
fications for the registration of teachers, the syllabuses 
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arid rourst's of work put forward by various examining 
authorities, and methods of teaching ^ere discussed. 

Th<‘ principal resolutions passed by the coitferencc 
dealt with the educational proposals of the Govern- 
ment, and the London Univei|lity Commission Report. 
The conference urged the necessity for improved 
])<;ovision for technical educaflon and the organisation 
of technical education on a national basis.’* In addi- 
tion, attention was directed “to the urgent necessity 
for increased grants from the State in aid of tech- 
nical educa|j|on,” liigher salaries for teachers to 
a fir^t charge u]>on these imreased grants. With 
regard to the London Lhiiva.*rsity Commission report, 
a resolution was passed unanimously opposing any 
rnnitalion of the <'xisting facilities for obtaining ex- 
ternal degrc6s, and the proposed exclusion of external 
siudf-nts from the examinations in the faculty of tech- 
nology, including engineering. This resolution also 
slalf d many of the criticisms made in the report 
rfnicernihg London polytechnics and technical insti- 
tutions are obviously founded on an incomplete know- 
l(Mlge of the work done in these institutions. The 
association strongly deprecated any wc^akening of the 
connection between these institutions and the llniver- 
sity in view of the excellent results which have fol- 
lowed in the past as a result of the present relation- 
ships between the polytechnics and the^ Ihiiversity. 
The higher work in these institutions, whether day 
or (‘vening, should form integral part of the 
organisation of the faculties of science and technology. 

S' public meeting was held in coniK'clion with the 
('onference in the largo hall of the Bradford Technical 
College, the p^Jncipal speaker being the Right lion. 
J. A. Pease, M.P,, the President of the Board of 
Kducation. During the course of his sjieech, Mr. 
Pease emphasised the importance of technical ediica-., 
< tton, especially in the day-time if possible, and the 
necessity cjl “gradually bringing into the educational 
net nearly the whole of the population which left 
school between the ages of twelve and fourteen.” 
Now regulations would shortly he issued wdiich, by 
means of larger grants and more elastic conditions, 
woul4 favour the development of junior technical 
schools, “ which would be linked up with the colleges 
and classes of a superior character.” Mr. Pease 
1 criticised external examinations “as a waste of money 
and effort, and resulting in very little good.” In 
concluding, he suggested that the key of the educa- 
tional situation is to give more pow'er, coupled with 
greater financial aid from the State, to the local 
authorities. J. Wilson. 

— ^ 

^THE NATIONAL PHYSICAL LABORATORY. 

'T^HE annual meeting of the general board of the 

National Physical Laboratory was held recently 
at tjie rooms of the Royal Society, when the report 
and accounts for the year 1912 and the statement of 
work for 1913 were presented and approved for trans- 
mission to the president and council of the Royal 
Society. 

In former years, this meeting has usually been held 
at Te^dington during the month of March, and has 
been combined with an inspection of the laboratory 
by the members of the board. In consequence of a' 
change in the financial year, the annual inspection 
will in future be held at a later date. This year it 
is to take place on Thursday, June 26, when the 
Right Hon. A. J. Balfour will open the new buildings 
recently erected. 

These buildings complete a scheme initiated fii iqoq 
to provide laboratories for metallurgy and optics, with 
administrative offices, at an estimated cost of 30,000!., 
exclusive of equipment; of this sum the Treasury 
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undertook to provide 15,000/., provided the remainder 
were forthcoming from other sources. 

^ In 1910 the late Sir Julius Wernher generously 
provided io,ooofc, for the erection of the metallurgy 
laboratory, and on learning lately that the actual cost 
had exceeded the sum available by 93O/., Lady Wern- 
her most kindly dcfrayeA the deficit. 

To secure the further sign necessary for the com- 
pletion of the sAeme, and to obtain funds for the 
equipment of th^ buildings, an ..“Additional Funds 
Committhe,” of which the late Sir William White 
was. chairman, wHs appointed during 1912. In its 
report this committee states that Royal Commis- 
sioners for the Exhibition of 1851 had gjL^nerously given 
a donation of 5000/. tO^he building fund, thus 90m- 
pleting, with the gift worn Sir Julius Wernher, ih*^ 
15,000/. required to liieet the Treasury grant. 

Generous help towards the equipment has been 
received from many sources, including a number of 
the City companies. The committee, however, pointy 
out that considerable sums arc still necessary to pro- 
vide adequately the equipment which is essential for 
the proper developigepi of the work. 

The block of buildings for optics and administration 
is now nearly complete, and it is to opt n tht‘.se that 
Mr. Balfour has promised to be present on June 26. 

. I TMOSPHERIG.RKFRA CTION 
JRR EG Uf^A KmES. 

''PHE anomalies of atmospheric refraction are mime 

^ rous, and at various irregularities extending 

over periods of one minute, one day, and one year have 
been discu.ssod, thi^t of the order of one second being 
generally known and causing “ unsteady seeing.” 
The variation of the order of one minute was dis- 
covered by NusI and Fric experimentally 1908, and 
they concluded that this irregularity had an ampli- 
tude of nearly a second of arq. The existence of such 
a large amplitude and its iniportance in meridional 
work suggested to Prof. Frank Schlesinger a re- 
^determination by a perfectly ind0|^ndcnt method, and 
this he has done and describ^^i-m * ^ recent number 
of the Publications of the. Allegheny (Observatory 
(vol. iii., No. 1). He has .•|>ased^ his measures on 
photographs of orc^^ary star^ trails rnade with the 
help of stationary long-focus instruments, and these 
he has had secured for , him, according to a pro- 
gramme, by Prof,;;. Slocum with the 40-in. Yerkes 
refractor, and Prof. Seares wi|h| the ^iount Wilson 
60-in. reflector, the ^j^tar traSfe?fSii|ling those of the 
Pleiades group. The result difi^diiced from the Yerkes 
plates, as is illustrated by ^r^es'in th^ft publication, 
is. to show the presence of slow fluctuation, every 
one of the seven trails remaining at times above or 
below its moan position for a consid^ble fraction 
of a minute. W 

The same series of photographs was used to defer- 
mine whether neighbouring stars showed the same 
fluctuations and whether the , minor flfictuations were 
real. 1'he curves plotted' frOni . these photographs 
thoroughly endorsed both these views, one figur^ 
showing the fluctuations Of Merope and Alcyone i " 
dbsolutelv identical. To decide whether such one- 
minute fluctuations were common to mountain sites 
as well as low-lying situations, the Mount Wilson 
photographic trails were employed, and handled in 
the same way. The conclusion drawn was that th^ 
f^rregularities of the same character, the aiwli- 

tude being of the same order and the extreme TsSgei 
about one second of at*c. Prof._ Schlesi.-'.ger" thiu^ 
directs attention to the fact that these results set a 
lithit of accuracy to meridian work and show that 
photographic r*f rlicftnnrA hetwcen 
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two widel)* separated objects are much more accurate 
than micrometer (excluding Rouble image or helio- 
meter) observations with the same instrument, be-, 
cause the former are ^ffecteef aUkdjjlpthe same time 
element being commoh to each. 

PROPERTIES AJ^D SmUCilpRE OF ICE. 

A S interesting account of a nuntlfer of experiments 
by Prof. R. S^Tari* and Dr. J»,L. Rich, of Cornell 
University, appears in th^^ZeiisclI^ft fur Gletscher^ 
kutide ' (Bi\nd vi.,^. 225), The results agree mainly 
with those obtain# by Miigge and MacConnell, and 
show Ih^, as urged in 1869 by W. Mathews, those of 
Prof. Tyndall and Canon Mdseley were inconclusive, 
ffnfcuugh not taking sufficient account o.f the time- 
element in the problem. These recent experiments, 
which were both numerous and designed to test the 
various properties of ice, show that it welds readily 
at a temperature of o® C. Tthat when a block of ice 
has been cut through by a wire and regelation has 
occurred, optical continuity is re.j|$tablished, the new- 
forming crystals being controftea; by those previously 
in exigence, and that the welding, at temperatures 
well below the freezing point, to some extent re- 
sembles what beiib observed in marble after beirtg 
crii.^ed. 'f 

I'he authoin^ tentatively advance four projjosi- 
tions; the first, that the observed deformation is 
of the nature of plasticity, i,c. it is not initialed 
until a certain strain is reached, the plastic yield-point 
lying dear the breaking point of the ice; the second, 
that the ease with which deformation may be pro- 
duced varies with the , direction in the crystal; the 
third, that the optical properties of a crystal arc 
affected by such deformation, the effect being de- 
pendent upon the direction in the crystal in which the 
deformation lakes place; and the fourth that granular 
ice, composed,, of interlocking crystals, is subject to 
d* ‘formation equally with a single ice-crystal. Pond- 
ice was mostly used in the experiments, but granular 
snow- and glacicMce also employed. The 

authors notice a sugj^estive fact in regard to the first, 
that in a cake 30 cixi^hick, about 10 cm. at the top 
consisted of finely girmuilar ice; the next 13 cm. of 
coarse prismatic crystals of ice, standing perpendi('iilar 
to the water surface, and the remainder of finely 
granular ice with .diversely' oriented crystals. 

THE iPj'WM' jN Tfk: FREE AIR.^ 

TT was noticed in early times that tlie wind 

^ ih the upper air may., be very differtmt from what 
it i'^ on the surface. Lucretiuts says : “Sec you not 
ton that clij^ds from contrary^winds pass in contrary 
jj#)vi tions; the upper in contrary way to the lower.” 
R'icon advocated the use of kites in studying tin* 
u inds; biit is only, in quite recent years that any 
systematic atfempt, has been made to investigate tin* 
frue air above the . surface of the earth. Kites have 
' »<'‘cn fiown to a height ..pf four miles, but^it 
matter of some delicacy ?to get even so high as t\yo 
miles. j. ; ■ ^ 

The temperature of the free air may be recorded 
by a meteorograph attached fo a small rubber balloon, 
which continues to ascend until the pressure of the 
ga.s inside bursts the envelope, and the instrument 
descends again surface. Th||beautiful instru- 

ment constructed^y Mr. W. H. Dines, F.’R.S., the 
pioneer of u])por air research in this country, is so 
light that the torn fabric of the balloon Is sufficient 
to act as a parachute and check speed of descent. 

1 pi.scour<5e delivered at the Royal InstituelJ^n Friday, April ii, hy Mr. 
Charles J. P. Cave. 
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The geiibral result of the observations has been to 
show that the temperature of the air decreases with 
height up to a certain point, above which the tem- 
perature distribution is nearly isot^rmal ; however 
much higher the ballp^ may asc en di, thecfe is little 
further change of temjperature. TjSte layer, 

discovered by M. Teisserenc de B<vt, who$e reci^t 
death meteorologists of every country lament, is caI^^f^ 
the stratosphere; the lower part of the atmosphere is 
the part that is churned tip by ascending and descend- 
ing convection currents, and is called theJiropbsphere. 
The height at which the stratosphere is%eached, as 
well as the temperature of the layer^|Farles from day 
to day and from, place to place. I* these latitudes 
it is met with at height^ varying from about 8 to 
14 km., with temperatures varying from —40® to 
-80® C. 

It is not, however, with temperatures that I iim 
chiefly concerned to-night, but with the wind currents 
in the dilTerent layers of the atmosphere, ff one of 
the balloons carrying instruments, or a smaller jjilot- 
balloon, i.s observed with a theodolite, its position 
from minute to minute can be determined, an^ from 
its trajectory, or its path, as it ascends, the wind.s 
that it encounters ean be calculated. 

The theodolite used is constructed specially for the 
purpo.se; a prism in the telescope reflects the light at 
right angles, so that the observer is always looking in 
a horizontal direction, even if the balloon is overhead. 

It is important that the observer should be im as 
comfortable a position as possible, for gp ascent Sdine- 
tinies lasts more than an hour and a half, during Which 
time the observer can only take his eye from the 
telescope for a few seconds at a tirne, otherwise he 
may lose sight of the balloon and be unable jtb find it 
again. 

The balloon having been started from one end of th 
base, observations are taken from both en<M<at exactly 
lli(‘ same times, usually every minutey^from the 
positions of the balloon at each successive minute, 
which are plotted on a diagram, the run qf the balloon 
during the minute can be measured, anu hence the 
wind velocity during that minute can be obtained. 
After ^he wind velocities have been measured off, and 
the wind directions obtained from the directions of 
the lines on the diagram, another diagram i,9 con- 
structed show ing the relation of the wind velocity , and 
direction to the height. 

Il is not necessary, however, to have two observers 
if the rate of ascent of the balloon is known; in such 
a case, the complete jiath of the ballopn can be ci^l- 
culated from the observations of one theodolite. 'It is 
not, however, possible to know the rate of ascent '.with 
complete accuracy, as up and down currenfi|' in the 
aj‘r will affect the normal rate. Tn practice, especially 
in clear wt*atht*r, the method is fairly satisfactory. 
The method of one theodolite requires less pj^ara- 
tion, and the subsequent calculations of the pIRh of 
the balloon are less laborious, than in of 

observations taken with two theodolites from opposite 
ends of a base line. 

The be.st time for observations is towards sunset, so 
that the balloon reaches its greatest heig'ht after 
th(^ sun has set on the surface of the earth,; ht such 
times the balloon, still illuminated blithe sun, shines 
like a planet, and on one occasion I should have 
found it impossible to tell which was the balloon and 
which^was Venus, except for the movement of the 
balloon. Tbe distances at which balloons may be 
soer^tb^btJgh the telescoffe of the theodolite are re- 
mai#aSte.#;A striking instance was when the flash 
of the sun on t^e small meteorograph: w^as seen, not 
once, but repeatedly, when the l^ftoon was about 
nine miles above the sea aifd at a norizontaTi distance 
of about thirty miles. 
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In tonsiclcriiig the structure of the atmdiphere, as 
it has been revealed by the observations I have car- 
ried out, principally at Ditcham on the South Downs, 
\v<? may divide the subject into two parts : firsts? the 
v\ ind stricture in the lowest kiJonictre, and secondly, 
the general wind distribution up to the g'reatest 
heights reached by the balloons. 

*li: is matter ol common observation that the wind 
increases abov(,* (he surface, and in these days Of 
•aerial navigation it is important to know the law of 
this increase. It seems (hat at Ditcham, the increase 
in velocity is at hrst linear or nearly so, and that the 
rifle representing the linear increase passes through 
zero velocity at sea-level. That is to say, if we plot 
the wind velocity at the surface and draw through it 
a line from zero velocity at sea-level, the wind 
vidocitics at other heights, up to half a kilometre to 
one kilotnetre, will lie very nearly on this line ; this 
approximately linear increase has been found to agree 
w'ith observations at several land stations, but over 
th(^ sea other conditions probably prevail. 

But there are occasions when this state of things 
does not apply at all ; this is often the case in light 
breezes, and at time^ when the surface w ind is very 
shallow, giving place to an entirely different wind 
in the first kilometre of height. At such 
limes it often happens that the wind velocity is 
greatest a very little w%ay above the surface. The 
fact that there are two separate conditions emphasises 
the danger of taking means. By taking the mean 
value of a number of separate observations we might 
get as a result that the wind neither increased nor 
decreased in the first kilometre of height, wdiich in 
reality is only true on very rare occasions. As has 
been truly said, “ La mcHhode des moyennes e’est le 
scul moj'on de ne jamais connaitre le vrai ! ” 

Another question of great importance to aviators 
IS the effect of hills upon the winds blowing over 
them. The balloons used in my investigations ascend 
at the rate of 500 ft. per minute, and in a few' 
minutes are carried beyond the reach of ground 
eddies; in some cases, how^ever, I have found that a 
balloon rose with more than its normal velocity when 
passing over hills if a strong wind was blowing, and 
the effect is visible sometimes oven when the Walloon 
is more than a kilometre above the surface; on other 
occasions very little effect Ijas been observed. More 
fight is being Ihrowm on this question by the observa- 
tions of Mr. J. S. Dines on slowdy ascending balloons. 

The low’or layers of the atmosphere up to one or 
I wo kilometres are the most important to aviators. 
I'o meteorologists the higher layers offer problems of 
greater interest. In considering- the winds in the 
free air^t is convenient to have some datum to which 
to refer them. The observed .surface wind is not 
convenient for this purpose, being too much affected 
% by lo^l conditions near the ground. A better datum 
is wdiHt is known as the gradient wind. Under the 
Influence of the baromelrie gradient the air is being 
pressed tow\ards the areas of low pressure, but the. 
wind is actually blowing more or b ss along- the 
isobars at right angles to the force. In much the 
Slime w'ay, W'ater in a basin, when allowed to esr.apo 
through a hole in the centre, and when given a slight 
movement of rotktion, moves round the basin at right 
angles to the fhrees which are pressing it towards the 
centre. In the case of the atmosphere the turning 

movement is riven by the rotation of the earttf under 
the moving air. For any pressure condition to be 
maintained the air must be moving wdth certain 
definite velocity, ci .^pending on the shape of the isdbars 
and the steepness of the barometric ^rradient. This 
rate can be calculated for the conditions obtaininq- at 
the time, and the wind so calculated is called the 
gradient w-ind. It*^ has been found that there is .a 
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fairly good agreement between the wind so calculated 
and the observed wind at a height of J- km. or so, 
but owdng to friction the surface wdnd is usually of 
a .smaller velocity, and directed more tow^ards the low- 
pressure. 

In order to show in a clear manner the changes of 
wind at different levels, I have prepared some models 
which give a bettir mental picture of the* conditions 
than a diagram. The atmosphere is supposed to be 
divided up into layers each i Ion. thick and the 
average wind in^each layer is represented by a 
coloured card ; the^length of the card represents the 
velocity of the wind, i cm. repjjjes(‘nling i metre, 
per second, 1 metre per second be^ftg about miles 
per hour; the direction of the card show's tile direc- 
tion of the wind, the arrow flying with the wand. 
The red cards represent w'inds that may be sup]i0^ed 
to bring air from an equatorial direction, that is winds 
from cast-south-east through south to w'cst-north- 
west, the blue cards wdnds that may be supposed to 
bring air from a polar direction. 

For convenience I haye divided the wind structures 
into five types ; thejn are perhaps rather artificial, as 

1 shall show later, but it is convenient to mal^j^ some 
sort of classification, even when further knowledge 
must change it. In the first |hree types of wind 
structure, the w-ind increases above tHe surface and 
equals the gradient velocity at a height of i km. or 
so ; above this in the first class the wdn# remains more 
or less equal to the gradient velocity, up to a height 
of 7 or 8 km. ; in the second class the wind in the 
upper air greatly exceeds the gradient wind, in 
the third class it falls off again to a lesser value ; but 
in all three classes the direction remains much the 
same as that of the gradient wind. 

The first typo may be called the solid current ; it 
does not seem to be associated wdth any particiilaf 
type of isobars, but in a preponderance of cases the 
wind is easterly, and the remaining cases * are nearly 
all west(‘rlv; it is rare to find the solid current with 
winds from the north, or from the south. 

In rare cases there is scarcely any wand up to th(^ 
greatest heights reached, arid the little wind there is 
often blows from varying (directions in different 
L-iyers; this type, which may m looked on as a sub- 
class of the first type, sometimes occurs in still anti- 
cyclonic conditions in summer. 

In the second class the gradient wind, after being 
reached at a height of about J kril.., is greatly ex- 
ceeded in the upper air; in som^j jife es the wind at 

2 or 3 km. is double the.gradienf'^^HR?, or even more. 
This tvpe is likely to' occur when there is a low- 
pressure to the north of the station and w'hcn there 
is a strongs temperature gradient, such that the low^ 
temperatures correspond to the low^ pressures, and 
vice versd ; such conditions should theoretically cause 
an increase in wind velocity in the upper air, but /t 
is not possible to calculate w^hat the effect should be 
without knowdng the temperatures, not only on the 
surface, but in the upper air over the re^gion in ques- 
tion. C^nri may, how'ever, calculate wdiat effect sur- 
face temperatures would have on the isobars at, sny,-»' 
3- km., assuming that tfie vertical temperature 
gi^dient is the same at every point; a map con- 
structed to show the i.sobars which have been thus 
c.alculated must be looked on as a rough aoproxim.a- 
tion only to the real conditions. A map of the isobars 
at 3 km. for May Ji, IQ07, shows how much steeper 
was the gradientfj^n this day in ^le upper air than it 
w’as on the surface, a fact which (fuite accounts for 
the rapid increase in wind velocity from 2 metres per 
second at the surface to iq metres per second at 

3 km. 

Winds belonging^ this class may come from any 
point of the eompass/ 
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The third class comprises those cases in which the 
wind, after reaching the gradient velocity in the first 
i km. or so, falls olf more or less rapidly in the upper 
air. This class is almost entirely associated with 
easterly winds on the surface, ,^hen there is high 
pressure to the north and low pressure to the south. 
An east wind is usua,l^y, though not alw’ays, a shallow 
one; a softth-west j^le increases -in the upper air, 
but when an easterly gale is blowing, causing such 
high seas and such dangers to shipping, it is curious 
to reflect that such a short distance up we should 
meet with light breezjfels, or even gf complete calm. 

We now come to the class of reversals when the 
wind in the upper^^ir is very different in direction 
from thdt near the surface, and when it often bears 
relatibn to the surface pressure distribution. In a 
typical case, after an initial increase for a short dis- 
tance above the sur|jace, we fiffd the wind gradually 
decreasing as wc ascend, until a layer is met with in 
which there is a complete calm; above this we find 
an entirely different wind, which usually increases as 
we go higher, as in the case, of winds in the second 
class. It looks at first sigm, as though there were 
a discontinuity in the atmosphere, but I hope to show 
later that this is more apparent than. real. A typical 
example of a reversal occurred oh November 6, iqo8, 
when the surface wind was easterly with a velocity 
of metres a second, just below i km.; above this 
it fell off to a complete calm at 3 km. ; at 4 kni. 
there was a light north-west wind, which increased 
to a wind of 15 metres per second at 10 km. The 
iveather map 1 for this day is remarkable: over this 
c'OLintrv there is no sign on the surface of the westerly 
wind above, but it appears that in German)^ where 
the pressure was highest, the westerly wind must 
have been descending and must have divided into 
two currents, one flowing on as a westerly w'ind over 
eastern Europe, the other flowing back as the easterly 
wind recorded in this country. 

'rhere are oth^r cases of reversal which are not so 
simple as the one described above. In many cases 
this type is associated with small depressions, or with 
small areas of high pressure which seem to be rela- 
tively shallow . The surface winds are related to these 
shallow systems, whilo^ the upper winds are controlled 
by larger areas of high and low pressure, showm on 
the weather maps at places lying farther from the 
point of’^observation. j 

On September 30, 1908, for instance, a southerly 
surface wind, afte^ r|imarkable backings, gave pKace | 
to a calm at 3 km. ;faDove the calm another southerly 
wind is met with; in this case the surface wind is } 
probably related td'^the high-pressure system over j 
(haanany ; the upper wind to the depression approach- | 
ing from the Atlantic. There w’as another somewhat 
similar case on November t6, 190S, though w’ith winds 
a dift'erent direction ; the northerly surface wind 
h.tfkcd, and a calm W’as met with; above this, very 
unexpectedly, camo a thin stream of southerly wind, 
above whiciT again was a north wind, increas- 
inir in velocity with height. In this case the lowest 
^'Viiid was part of the circulation of an anticyclone 
vyhich was approach^g these islands from the Atlan- 
tic; the intermediate' southerly wind was perhaps the 
last remaining effect of the anticyclone over the Con- 
tinent, while the upper wind, wras the outflow^froni 
above a depression near Iceland, a wind which be- 
longs to another class to be noticed later. 

Tn cases of reversal we find thatf jjhe ^ w^arm wind 
flow’s over the top of the. one that^comes from a 
colder rer^-ion ; there must somewhere a line where 
the warm current is rising, where it must be cooled 
dynamically, and w’here its moisture may condense 
into cloud or rain. It is ij|^eresmig to note that in 
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most cases raii> occurs somewhere in the region pf the 
reversal, and in summer thunderstorms are frequent. 
Thunderclouds may often be seen to be||n a wind 
coming from a contrary direction to the ^nd on the 
surface, and it/selms possible that for anything like a 
sustained thuimerstorm something it^the nature of a 
reversal must exist ; it is difficult to see how a differ- 
ence of potential, sufficient to produce lightning, can 
be kept up unless winds from different dir^ions are 
bringing masses of air at diff^ent potenti^R near to 
one another. ^ 

It has been noticed in Hampshire that when the 
sound of gun-firing in the Channel is distinct, it is, 
in summer, a sign of thunder; an Explanation may 
be hazarded ; if there is a reversal so that the upper 
wdnd is coming from the south, the sound waves 
travellinir from this point with a slight upward tend- 
ency w^ill be refracted on entering the upper current^ 
and thus, instead of being dissipated in the upper air, 
may again reach the surface at a considerable distance 
from their point of origin. Such con<Jjitions of wind 
are those productive of tliunderstorms. This may also 
possibly account for the superstition that gun-firing 
produces rain ; the sound of guns is only carried to 
great distances under the conditions I have men- 
tioned, which are precisely the conditions favourable 
for heavy rains. 

A north-ea.st wind w’ith rain lasting many hours is 
a common and a very unpleasant type of weather; it 
t> not obviou.s where the moisture comes from with 
such a w ind, for the air from the dry regions of ijthe 
Continent could scarcely become saturated in its short 
passage over the North Sea. I believe the moisture 
comes from the Atlantic in a south-westerly wind in 
the upper air. Balloons cannot be followed .for any 
length of time in such w^eather, but I have sPlnetimes 
observed that the rtorth-easterly wind slackens con- 
siderably below the cloud level, and sometimc.s, when^ 
breaks in the clouds have enabled balloons to be fol- 
low^ed a little farther, there have been unmistakable 
signs of reversal. .'V careful w’atch for upper clouds, 
seen through rifts in the lower cloud sheet,- wdll often 
indicate an upper southiTly wind. .So jp^re do I feel 
of ih<‘se facts that, though living only twelv^, miles 
from ihe Channel, T never hesitate to send up an 
instrument-carrying balloon in rainj” w^eather with a 
north-easterly w-ind, fetding certain that, though the 
balloons may go towards the sea at first, they will 
ultimately return and fall on dry land. My confidence 
is usually justified by the balloons coining to earth in 
the Midlands or eastern counties. 

The last type of wind structure to be considered is 
the outflow^ that seems to take j)lace from the upper 
layers over a low-pressure system, causing west to 
north winds in the upper air on the, east and south 
sides of the dej^ression. Depressions out in the 
Atlantic, which cause .south-west winds on the sur- 
face, give rise to wt'Sl or north-west wands iti the 
upper air ovt*r England ; ev(‘n cyclones so far off as 
Iceland produce such winds, and as they pass along 
the Arctic circle, betw’een Iceland and Noiwvay, they 
show' their presence by an upper northerly wind over 
this country. As th(‘ upper wind is often quite 
different from that on the surface, reversals are fre- 
quent in this class, and are associated as usual with 

rains, and with thunderstorms in the summer. It. 
may be that much of the rain that falls in the cyclonic 
depfifesston is due t(f the rising of this outward flow ing 
current over the very different surface current on the 
east an(||.north-eas^sides of the depression. 

Inc oiineetion wSh the subject of reversals, I may 
mention the w^ave and ripple clouds that form such 
beautiful skyscapes. It used to be supposed that these 
w'ore formed by W’inds from different directions flow’- 
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ornj another and setting .yp waves; but the 
x>bs(*rvati()ns of pilot balloons have shown that between 
two lurrentj^ from different directions there is either a 
laye r of calm, or else the wind chan|ps round gr|(du- 
^aTly; two very .different currents aTe^itot found in 
"i lose juxtaposition : there is no abrupt transition 
between them. 

To show the relation of the different types of wind 
structure the surface pressures a model has been 
prepared ;mn the map are shown a dej)ression and an 
arfea of high pressure, with arrows to fehow the wind 
<lireotions ; above the map is a sheet of glass to repre- 
sent the first 5 km. of the atmosphere; on this are 
mark(‘d the winds one \N'Oiild expett to meet with 
at this level under the conditions of pressure sup])osed ; 
above this sheet of glass is another representing* the 
thickness of the atmosjdnre from the 5-kfn. level to 
the stratosphere. The model is on the seah* of one- 
inilliontfi, the vertiial scale through the glass being 
apprC|xima1ely the same as the horizontal scale. 

The churninif up of the air nvsulting from the heat- 
ing of the* surface layers f)y contact with the eart’h 
healed daily by the sun, does not jjrtisumably rt‘ach 
into the stratosphere; there being no vertical move- 
ments, we sh()uld expect to find only siieh horizontal 
movements as are consistent with a suitable distribution 
of densitjir,. In the simplest eases the wind increases 
in velocity until a maximum is re.iched just b(dow the 
stratosphere; above this the wind begins to diminiJjh, 
and sometimes falls off in a very ‘marked manner. 
'rh#e are occasions when all real winrl seems to have 
ceased, and the balloon as it ascends through this 
curious region moves first in one direction and then 
in another, so that the relation of wind direction to 
Height can only be represented on a diagram by a 
disconnected series of points. 

What takes place still higher? Does this region 
calm extend to the very confines of the atmosphere? 
We have practically no evidence to go on. In 
J^>bruary, igoq, a meteor left a magniliccnt streak 
which >Vas visible for two hours an^ a half ; this trail, 
which was sc^^e forty miles above the surfaro of the 
earth, movedSfi a manner suggesting very high wind 
v(’locit|ls, with sudden variations in the different layers 
through which it ^lassed. Hut it is possible that the 
streak of a meteor may partake of the nature of an 
aurora, the luminous patches of which sometimes 
move in a remarkable way, and })robabIy under forces 
other lhaif those pf the winds. 

itfiving for purposes of elassiticalioii divided the 
wind structure of the atmosphere into different classes, 
1 must now attempt to put them together, and to 
show that some of the types that seem very difh rent 
are in reality closely connected. 

Following on inquiries made by Mr. W. FI. Dines 
oh (he eorreUation between tli(' surface pressure and 
various meteorological elements at a height of 9 km., 
it was suggested by Dr. W. N. Shaw, F.RIs., that 
the changes of pressure to which our changes of 
w('ather ar^* due have their origin, not near the sur- 
fa(t‘ of the earth, as hitherto supposed by many 
meteorologists, but just below the level of the strato- 
sohero, at a height of <) km. or so above the surface. 
This view is in accordance with the observed facts of 
the wind distribution in the different^®!' layers of the 
aimospFiere. ■ 

SiiDposing that on a certain day , there is a pressure 
distribution just below, the stratosphere, which at that 
h vel ])r()duees a westerly wind of a certain strength; 
this pressure distribution will be transmitted l^brough 
all the lower layers of the atmosphere, and unless 
modiflt'd bv other conditions will produce a we.st wind 
at the surface; the. velocity of this wind will, however, 
he only about oru»-third of that at the q-km. level 
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owing to the greater density of the air near the .sur- 
face. If, howeirer, the air to the north at every height 
. were at a lower terdperature tlian the air at a corre- 
■ sponding height over the place of observation, there 
would be at all lev^ a tendency for easterly winds. 
This will havejhe effect of reduemg the westerly wind 
as we descend through the atmo^here, and when the 
surface is reached we.st wind \yill have a much 
lower value than it^^S^ld have* had were it ^nly for 
the increased density of the air, ^If the Avincl at the 
.<)-km. level is not very strongy or if the tendency to 
produce an easterly wind is str6ng, as would be the 
case if the air td the north were very cold, w e may get 
a calm at the surface,, or the calmi^jpay even be reacht^d 
at some distance above the surface, in which cast* 
the tendency for easterly winds may actually ^produce 
such a wind, which will increase in velocity as we 
descend towards the .surface und# the layer of cairn, 
and be strongest a littl 4 abovc^^the surface of the 
earth, at a ]K>int where surface friction b(*gins to 
cause a diminution of velocity. 

If, again, at the p^k^, level, there i^ a pressure • 
distribution producing ati' easterly wdnd, cold air to 
the north will produce a tendency for an increase of 
easterly wdnd as we descend through the rittnosphcre ; 
but the <»*reater den.sitys of t}je air at 'the lower levels 
will produce a decrease of Wiiid velocity T|rom whatever 
direction the wind may be coming ; the tWo t(‘ndenctes 
may neutralise one another, in which case we get a 
.solid current of east wind between the stratosphere 
and the ground level. ♦ 

If there is no wind at the 9-km, lev#!, cold air to 
the north will produce easterly winds in the lower 
levels, in which case w'c should find easterly winds 
increasing in ^velocity as the surface is approached. 

These considerations give some idea of the mechan- 
ism by which the different fypes of vertical wind 
.structure inav be produced. The wind incr'^isino- in 
height, the solid current, the' wind decreasing with 
^height, are seen to fall into their places^ 1'lie reversal, 
^with an east wind near the surface and a w’est wind 
higher up, is only an extreme case of the slackening 
of the westerly wind n&r the surface; and the point 
of reversal, far from markifig a point of discontinuity 
in tjte atmosplu're, is Seen to merely the resulf of 
forces extending right through the lower. p|irt of the 
atmo.sphere, bel\ve(*n the ^jratosphere and tlW earth. 

If the winds are re.solv^' into. components* I right 
angles to each other, that is north-south and west- 
east components, it is foundjjj^bat in most eases 
the w'cst-e.ast component decreafe^ts ;beUnv the strato- 
sph<*re and is a minimum rieatTiq .surface, an east 
w’ind in this case being convSidcrOT.ax a‘^n west 

wind.. This is what .should be theA:n.se if the ideas 
T have been considering are correct, for tlie air to 
„Jthe north is generally colder than the air over this 
country. In t^ie rase of the north-south eomponeri^t 
w*e find* no such general cule, but this also is as it 
should he, for the air to the easT.and west may be 
either of the same t emperatiire, ot^warmcr, or colder 
than the air over the station ; in other wo As, there 
is a normal north to south temperature gradient but'^ 
#>t a normal west to east gradieajt^ in our islands. 

• The sunoosed cases mentioned are, of course, simple 
types, and it can readily be understood Ikhv var\ing 
condi^ons of pressure and temperature p^av in similar 
'vays^produce varieties of verjiral wind distribution. 
In considering the pre.ssure di.sfrjbution just below* th* 

I stratosphere -^s^the regulator of the wunds and the 
I weather in the, lower of the atmosphere, ] fear 

1 have nothin|f to ad4 concerning the law.s governing 
these pre.ssure distrl|!utTon.^ the idea is a new* one. 
and has yet to b(* .workecKOut in its details, and to 
stand the test of crilicisiifKand fuller investigation. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — An exhibition oF;5o/. a 3^ear tenable 
for two years is offered each year by the governing' 
body of Knimaiuiel dolle^e to a research student com'- 
mencing residence at: Cani^btidge member of 

Enimanujl College 4ri October, Applications, accom- 
panied by two ^rtificates o^^ipod character, should 
be s(‘nt to the master of Edffiianuel not latxT than 
Si:*ptembtT 24. > 

The next combined examination for fifty-six entrance 
scholarships and a large number of exhibitions at 
Pembroke, Gonville ; and Caius, ; Jesus, ^Christ ^s, St. 
John’s, and Emit^huel College^ will be held on 
'fuesday, December 2,. arid following days, commenc- 
ing at 9a.m. on Tuesday, December 2. Mathematics, 

( I^lssics, natural sciences, and thistorv will be the sub- 
jects of oxaminatipti' at aHf^the above-mentioned col- 
leges. Most of the colleges allow candidates who 
intend to study mechanical scienr(?s to compete for 
scholarship# and exhibitions by taking the papers s(‘l 
in mathematics or natural scienAps. A candidate for 
a scholarship or exhibition at: of the six colleges 

THust not be more than nineteen years of ag^* on 
Oc tober f, 1913. ‘ Forms of application for admission 
to the examination at the respective colleges may be 
t)bi^tncd fijjpi the masters of the several colleges, 
Jfom’ any o^whom further information respecling the 
scholarshif)s and exhibitions and other matters con- 
nected with the colleges may be obtained. The forms 
of application rhust be sent oh or before Saturday, 
Nov^ember 22. ' 

Mr. W, Dawson has been appointed reader in 
forestry in the University until September 30, 1917. 

n 

Oxford. — Addition«^,ltmildings are about to bo ])ro- 
vided for research ant^^aching purposes in connection 
with the School of Forest»*y. The exnenso will be met 
nartly out of the funds at the disposed of the Delegates 
^or Forestry, and parti)' by a grant of looo/. from the 
Developmi'iit Fund controlled by the Treasury. Tin* 
</ouncil of the Surveyors’ Institution has contributed 
210/. towards the cost of a research laboratory on the 
diseases of trees. 

CV)nvopation has aiithorisetl the curators of the 
University Chest to receive the sum of 6000/.. from th(* 
trustee^ of the Universitsk Endowment Fund, to be 
applied to the building ’’.and equipment of the new 
laboratory of enginceiring science, as soon as the 
allotted site shall hfive^een legally secured to the 
Ihiiversity. - , 

Dr. J. Argyl|> Campbell, junior assistant to Prof. 
Schafer, in the University of Edinburgh, has been 
appointed professor of physiology in the University 
;;,>l Singapore. ' 

'I’liK fortieth annual dinner of the bid stitdenls of 
the Royal School of Mjnes will be held on Monday, 
June 9^atThe Caf6 Mjfi|j(ico, Piccadilly Circus. Mr. 

^ Ihank Mejwlcs will be in the chair. Tickets may be 
uhtained from Jhe hon. secretary, Mr. T. A. Rickard, 
S20 Salisbury House, E.C. 

The St. George’s Gallery, New Pond .Street, was j 
the scene last week of at\ interesting exhibition of 
))hc)tographs of the Holy Land. These photographs 
yer^the work of Miss Sophie Nicholls, who travelled 
in Palestine, in 1910-IT as a Frances Mary Buss travel- 
ling schol^. The scenic and panoramic views force 
upon the mind the aridity of the land, the apparent 
unchangeable character the|jpDrks of man in the 
towns or villages Atijlfph V’ are , tucked, as it 
were, into crannies of "'tie bl^k;. hill slopes. A 
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set of twelve ,of the most t)'pical views hqs been com- 
piled for the us^^of schools and colleges, and an 
explanatory book containing topograj^ucal maps 
shqwing the position of the camera^^nd, its range of 
view is iiif prepaSradon. . Xkirticular^;%f these publica-r 
tions may’ be obtained from Messrs. A. Sinclair anf||; 
Co., Ltd., 54 Haymarket, S.W, 

Tub Board of Education has issued (Cd. (>795) its 
regulations for the training of teachers for^lemcntar\ 
schools, to come into force bn August i iPlxL^ Stib- 
stantial changes will then be made with regard U 
1 the curriculum and examinations of students who will 
follow the ordinary two years’ course of the training 
college, rhe majority of students entering the train- 
ing colleges now have had four years’ education in a 
secondary school, whereas, when the old regulations 
for training colleges were drawn up, the general 
education of their students on entry was oltefc ver) 
meagre. J'he changes are in the direction of diminish- 
ing the time devoted to ‘igeneral education by the 
training-college student and increasijn(if that givent to 
what are called “professional” subjects. More pro- 
minence, too, is TO be given to practical work in 
teaching while at college. It has been found neces- 
sary to add to the equipment of th^J||)rimary-school 
teacher a knowledge of h\ giene and physical trainings, 
and both these subjects are classed as prl|e.ssional. 
Elementary science is rightly considered. a subject of 
general education. Physics, chemistry, botany, rural 
science, and housecraft are called “additional,” or 
“subjects which arc not ordinarily needed by elcmen- 
lary-school teachers, but which may in certain casCvS 
be included in the training-college curriculum, either 
because they w’ould be useful for teachers in schools 
f a special type, or because the student niav desire 
to study them with a view to imprpv^g his own 
general education.” 

SOCIETIES AND ACADEMIES, 

London. ' 

Royal Society, May 8. - -.Sir Archibald HJeikie, 
K.C.B., President, in the chair.— A^ D. Waller: The 
various inclinations of the electrical axis of the human 
heart. This paper is in substance the direct continua- 
tion of a communic.ation made to the society in i88g 
(Phil. Trans., p. i()9), in which it was shown (i) that 
the electrical effects accompanying the beat oL^the 
human Inart can lx* (hanonstratebi and studlea by 
“leading off” from the mouth and fromHlie extremi- 
ties; and (2) that in consequence of the oblique sitiia*. 
(ion of the heart in the thorax these “leads ” are to be 
('lassiffed as favourable and unfavourabb? or strong 
and weak. Of the six possible leads from the fOttr 
extremities, three .are strong (transverse, axial, right 
lateral) ?and three are weak (inferior, equatorial, lejt 
lateral). Of the four possible lead^ from the moiirii 
and one cxtr<MTiily, one is weak (right superior) and 
three are strong (left superior, right and left inferior). 
The electrical equator is an imaginary line of zero 
potential across the chest froiffi left ’shoulder to right 
side. The electrical current axis is from right shoulder 
tp left side, right angles to the equator.- Surgeon- 
Genferal Sir f). Bruce, Majors D. Harvey and A. E. 
Hamerton, and Lady Bruce: Trypanosonn* diseases of i 
domestic animals in Nyasaland. IlL, Trypanosoma 
pccori^u- T, Goodey ; The Encystation of Colpoda 
ciiculltis from itSv resting c\'sts and the nature and 
properties of the cyst membranes. The ectoevst rup- 
tures and sets free the transparent ertdoc\'sf. Both 
ectocyat and endocyst are composed of carbohvdrate 
substances and are resistant to acids, w'oak alkalies, 
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aii4 many oiIut Reagents; failing to^give any rt‘action 
with iodine in potassium iodide solution. The endo 
c:yst is composed of a new carbohydrate for which the 
name Cystose is . proposed. During cncystation the 
enddoyst wall is digested by^ a powerful enzyme 
Secreted by the enclosed organism, and by this means 
the latter is enabled to escape. The name Cystase 
is proposed for this enzyme. — C. Shearer, \V. Dc 
Morgan, and U. M. Fuchs: The experimental 
hybridisation of Echinoids. 

C'ambkidge. 

Philosophical Society, April 28. — Dr. Shipley, presi- 
dent, in the chair.- A. li. Evans: Notes on additions 
to the flora of ('ambridgeshirel The author stated 
that the combined efforts of the staff of the botany 
school., research students, and undergraduates had 
resulted in a large addition to the list of species 
given in his “ Short Flora pf Cambridgeshire ” (Proc. 
Camb. Phil. §oc., xvi., part 3), while others of 
gretit interest had been discovered in ntnv localities 
or rediscovered in their former stations. Of these 
])erhaps the most interesting was the rare Prunella 
laciniata, but lately known to have occurred in Eng- 
land, while Mr.'iloss had found with it what apjjeared to 
be undou^ed hybrids with P. vnlgaria.- H. Hamshaw 
Thomas : ^ome new and rare Jurassic plants from 
'^’orkshire. In this communication Eretmophyllum, a 
new genus of plants allied to the (iinkgoales, is 
d(‘scribed. It is founded on leaves which possess the 
nervation, secretory tracts, and stomatal structure 
characteristic of Ginkgo leaves, while in their linear 
('>1* oblanceolate shape they rather resemble those of 
Podozamites. — C. E. Mogg : Some plants new to the 
British Isles. Rev. M. J, Le (ioc : Observations on 
JJirneolaauncula^judac, iWk. (Jew’s ear). The author 
deals in his paper with the biology of J-Jirneala auri~ 
eula-jtidac, Berk., Jew’s ear,” with special reference 
to pure cultures in various media, to the fructifications 
obtained in these cultures, and to the action of th(‘ 

liyphaL* on the tissues of the host. Prof. A. C. Dixon : 

(i) The greatest value of a determinant the consti- 
tuents of which are limited. (2) Expressions for the 
remainders when sin kO, cos kO are expanded in 

aNcending powers of 0 . 

May 5. -Prof. Nuttall in the chair.— Prof. Nuttall : 
Observations on ticks: («) parthenogenesis, (h) varia- 
tion due to nutrition. The oc('urrence of partheno- 
g('ne|is in ticks was recently observed by Aragao, in 
Brazil, in a new species of Amblyomma (.1. agamnm), 
the males df" which hav(’ not as yet been discovered. 
T'hree complete generations of this tick have been 
raised experimentally and thousands of females were 
brought to maturity in the absence of males. This 
constitutes the first record of parthenogenesis in ticks. 
Prof. Nuttall described how he had succeeded in ob- 
taining a parthVnogenetic offspring from Rlupi- 
cephnlus hitrsa, a species (j3revaU‘nt on sheep in coun- 
tries bordering the Alediterranean) in which both s«*xes 
occur in fairly equal numbers upon the host. T.arval 
ticks issued in limited numbers from the eggs laid 
by unfertilised females.* Experiments were further 
n'corded in which it was shown tliat the genus Rhipi- 
(cphalus shows a considerable natural variation in 
size, and that imperfect feeding of the tick in its 
immature stages loads to the dcwelopment of very 
sntall adults which, whilst fertile, are so different 
from the normal forms that they could readily be 
taken for other species.-— E. Hindle ; Exhibition of a 
Chinese flea-trap. The author exhibited an ingenious 
dtnice for catching fleas commonly employed by the 
natives of Setchuen, western China. The apparatus 
consists of two piect^s of bamboo one inside the other. 
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The inner bamboo is coated with bird-lime to which 
any fleas adhere, whilst the outer one merely protects 
the sticky surface fropx coming into contact with bed- 
clothes, &e., but is fenestrated in order to allow^ the 
free entrance of fleas. — Prof. A. D. Imms : Exhibition 
of living termites. The author exhibited tubes con- 
taining living dfeimples of the termite Archolcrmopsis 
wroughtoni, Desn. The termites were obtained by 
him from the^ Kumam|||iimalayas, d^here they occur 
in dead trunks of the Ghir pine (Pinus Ion gij alia) at 
an altitude varying from about 4500 to 5800 ft. — K. R. 
Lewin : 'J'he division of HolosHclia scutelluw. The 
account of the behaviour of the micronuclei at divi- 
sion, given by A. G^ber (“Weitere Beobachtungen an 
vielkernigen Infuso'rien,” Ber. Naturf, Ges, zu Freu 
hiirg LB., Bd. iii. (1887), pp. 57-70), is not confirmed. 
In the period between divisions, H. scutelluni pos.sesse<< 
only a small number of micronuclei of about the size 
of the m(‘ganuclear segm^ts, with which they have* 
been confu-Jt'd. There is therefore no necessity to 
assume l!':it numerous micronuclear divisions occur at 
the fi.ssion of the infusorian. — H. B. Fantham : Sarco- 
cystis coin, n. sp., a^.Sa|^cosporidi^n, occurring in the 
red-faced African mouse bird, Colitis erytlironielon. 
The author gave an account of a new species of 
Sarcosporidpa from a new avian host. l‘he Sarco- 
sporidian trophozoites (Miescher’s tubes) were distri- 
buted throughout the skeletal musculature^being more 
concentrated in some .areas than in others. They 
occurred .also in the heart muscle, and wert‘ scattered 
in the pericardium, peritoneum, and in the intestinal 
mesentery. — J. T. Saundejw : Note on the food of fresh- 
water fish. The food of fish, varies consider.ably, 
manv different things being taken by ont^ species as an 
article of diet. But a single fish does not eat indis- 
criminately everything that it comes 'across ; on the 
contrary, its me.als are found Usually to consist of one 
kind of food only. A mixture of food is not often 
found in the stomach, and this will only occur when 
the fish is vitv hungry or under artificial conditions, ♦ 
such as obt.ain in a Laboratory aquarium, 'fhe food 
also varies according to locality, even in ponds which 
are separated from each other by only a few > ards ; the 
food in the stom.achs of fish taken from these ponds 
may be quite different. ^This variation affects equally 
all the individu.'ils that live in the same pondji; under 
the same conditior.s they will all feed on the same 
food. . 

Paris, 

Academy of Sciences, M.ay F. Gu>on in th(* 

chair. - Paul Appell : The pohrhomials V,,,.., of Hermit(‘ 
.and their .analogues connected with spherical functions 
in space of any number of dimensions. Arinand 
Gautier and P. Claiismann : Fluorine in the animal 
organism. Skeleton, cartilages, tendons. Determina- 
tions of amounts of fluorine in bones and teeth, 
cartilage, and tendons of mammals and fish. FluorineJ^ 
has been found 'in all the organs examined, bat the 
proportions vary widely. Fluorine is localised in a 
definite manner in the organism; it accompanies the 
phosphates of the .alkaline eSftiis and inCTea^s with 
them.— Paul Sabatier and M. Murat : The preparation 
of several dicvcfuhexylhutanes. Description of the 
preparation and properties of five out of the nine 
pOvSsible isomeric dirycZohexylbutanes.- L. de Launay : 
Some broken-up rocks of the Central Plateau 
(France), — M. de Forcrand : Trouton’s law. The rel.a- 
tion L/T = constant (about 22) is known not to ho|j^ in 
many cases, the value of L/T varying from for 
helium to o-z? for cooper. Nernst has. suggested 
L/T = g-; log T— 0 007 T, This eives a closer approxi- 
mation to pxperimentilbut is, still un.satisfactory. The 
author further modifies .this||ormu1a To' 

I./T = lo-T log^^— 1-5 — 0-009 T 4-0-0000826 T=*. 
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Between 250° and 900^, this g^iv^es a value for L/T 
^ipproximating to 22, the orij^inal Troitton constant.— 
Ph. Barbicr and R. Loequin : The methodical dej^rada- 
tion of some monobasic, and dibasic acids (see p. 303). 
— MM. Fayet and Schaumasse ; The provisional orbit of 
the new comet 1913a (Schaumasse). The comet will 
be best secn^ about the beginnini^f of June.— ^aastpn 
Cotty : 'Fhe reduction of binary quadratic forms wfth 
integral cot‘llticients in a real quadratic body.-^^sE. 
Landau : Lambert’s scries. — Jules Andrade : Lateral in- 
dependence of the balance spring in marine chrono- 
meters. Diminution of the variation from isochronism 
due to inertia. A. Cotton and H. Mouton : 'J'he mag- 
netic double r(*fraction of liquids. The magia-lic 
double refraction <jf solutions of nitrobenzene in carbon 
tetrachloride shows 'wide variation from an additive 
taw; tile specific double refniction of the nitrobenzem‘ 
appears to be reduced by the addition of an inactive 
diluent. — R. Fortrat : The simjdification of lines of the 
spectrum by the magnetic field. A study of the efTect 
on the liiu*s of a very strong magnetic field (40,000 
Lauss). fn the case of the green band of carbon 
th(‘ fi(‘ld re(luced|[ 0 ill the dojLiblets to single lines, and 
th(‘ triplets were also reduced to single lines wi.en 
the three lines . were fairly close together. Similar 
elf(‘cls wer(‘ also noted in the blue band of the Swan 
spectrum, and the sjiectrum of the negative pole of 
frtirogen. The jihenomenon appears to be general in 
hand spectra.— M. de Broglie and F. A. Lindemann : 
'fhe optical phenomena presented by the Rdntgen rays 
meeting crystalline media. An e.xamination of the 
various hypotheses proposed for explaining the pro- 
duction of fringes j|escribed in an earlier pajier. The 
hypoth(*sis that fringes are caused by refiections 
on the cleavage planes of the crystal agrees best with 
lh(‘ experimemal results.— L. Oay ; Th(^ calculation of 
the latent heats of evaporation. A modification of tht* 
(.'lapyron form\ila is projtosod, piirtly based on Nernst’s 
•xpression. — Louis Ilackspill : I'he solid hydrogen 
phosphides. The alkaline phosphides of the tyj>e 
MJ’.,, described in a previous eommunieation, give a 
solid hydrogen phosphide on treatment with dilute , 
ac(. tic acid, and this on analysis gives figures agret‘- 
ing with I he (Composition Hyl\. — j. Bougault : Planyl- | 
a-oxycrotonic acid, its preparation and a new 
isumeride. A study of th(c best ('onditioiis of obtaining 
the acid from its amide; the hydrolysis of the latter 
is b{\st carried out by heathig with a solution of oxalic” 
acid. An isomeride was obtained in the course of 
this work which differed from those previously known; 

It Would appear to be the enolic form of benzoyl- 
liropionic acid, Edouard Bauer : i-Benzoyl-2-phenyl- 
A.,-cyc/epenten^-— Maurice Lugeoii and Mll«* IClisalx th 1 
J^r^inine ; 'fhe presence of limestone bands in the | 
Swiss part of the massif of th(* Aiguille*^ 

Rouges. — V. Vermorel and R. Dantony : Fungicidal 
pasty solutions possessing moistening pow'er. B is 
‘important that the copper preparations used in vifi- . 
culture should moisten the leaves. This effect (-an he ' 
secured by the addition of gelatine to solutions with 
acid reaction and to alkaline solutions, ("h. 

Brioux and M. Guer]S|p; Sulphur in the soil : study of 
its oxidation. The ‘bxidation of the sulphur in fhe 
soil is shown to be due to microbial action. The 
phenomenon is con\pIicated, S(*veral bacteria appear- 
ing to lake part in the oxidation. J. M. Lahy : 
Organic adaptation in states of attention.— Raoul 
Bayeux : The comparative resistance of the dog and 
the rabbit to intravenous injections of carbonic acid. 
]^'he ratio between the receptivity of the dog and the 
rabbit is the same for carbonic acid as for oxygen ; in 
I he two cases the volume of ,the former gas is five 
limes greater lhai# that of the latter. — P. Chauss^ : 
The methods to be used for experimental tuberculosis’^ 
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bj' inhalation. Details of the methods used "ffor the 
pul^risation of wist and dry virus. — Jacques Pellegrln ; 
A new genus of thoijPentrarchideaj of the Gabon.— 
Charles Lepierre : The replacement of zinc by copper in 
the culture of /LspergUlus uiger. Copper,, like cadwium, 
uranium, and beryllium, may replace zinc in Raulin’s 
solution, and has the same idTcct in causing a rapid 
grow th of the mould. — H. Bierry and Z. (iruzewska : 
I'he estimation of glycogen in the muscles.— I{m. 
Bourquelot, Hl" ff^rissey, and M. Bridel : The bio- 
chemical synthesis of the ghic(jsides of alcohols 
(a-gliu'osides) by; th(‘ aid of a ferment, a-glucqsidase, 
contained in the yeast from low' beer, air dried. 'T«-Pn)- 
p\ IgliK'oside anti a-alh'lglucosid(*.- L. Cayeux : The 
genesis of .sedimentary iron minerals. — Pierre Bonnet : 
J'he structure of the chains between Lake Ctvktchai 
and (he Araxe. 


BOOKS RECJSJVED. 

Atlas Notes. By J. C. Chute. Pp. 82. (London : 
Oxford University Press.) is. 

Dent’s Practical Notebooks of Regional Geography. 
By Dr. H. Piggolt and R. J. Finch. Book iii. 
Africa. (London : J. M. Dent and .Sons, Ltd.) 6d. 
net. 

The Fish(is of the Stanford Expedition . to Brazil. 
By Prof. E. C. Starks. Pp., ;7 + xv plates. (Cali- 
fornia : Stanford Lhiiversity.) 

The Statesman’s Vear-Book, 1913. Edited by Dr. 
J. Scott K(*ltie, assisted by Dr. M. Epstein. Pp. 
xcviH452 + x plat(.‘s. (l.ondon : Macmillan and Co., 
Ltd.) lo.v. bd. net. 4 

The National Physical Laboratory- Report for the 
Year 1912. Pp. 123. (leddington : W:%F. Parrott.) 

Report for 1912 on the Lancashire Sea-Fisheries 
Laboratory at the I’niversity of Liverpool and the Sea- 
Fish llatch(?ry at Piel. Edited by Prof. W. A. Herd- 
man. Pp. 3i8 + iii plates-fv charts. (Liverpool: C. 
linling and Co., Ltd.) 

Flow’erlcss Plants : How and Where They Grow. 
By S. L. Bast in. Pp. xi + 152 + plates. (London: 
Cassell and Co., Ltd.) 6.s’. net. 

Metamorphose? der Muraenoiden. By Dr. B. Grcissi. 
Pp. x + 211 + XV plates. (Jena: G. Filll!^he^.) 50 
marks. 

Papers Set in the Mathematical Tripos, Part i., in 
the University of Cambridge, 1908-12. Pp. > 70. 
(Cambridge University Press.) 2s. 6 d, net. 

A Text-Book of Thermodynamics (with Special 
Reference to Chemistry). By J. R. Partington. Pp. 
viii4-544. (London : Constable and Co., Ltd.) i4^s. 
net. " 

Th(? Laws of I'liermodynamics. By W'. H. 
Macaulay. Pp. yiii 4 7i. (Cambridge University 
Press.) 3X, net. ^ 

The Principles of Projt‘ctive Geometry applied to tl'.e 
Straight Line and Conic. By J. L. S. Hatton. Pp. 
X t 3(96. (Cambridge University Press.) lo.v. 6 d. net. 

Insects: Their Life-Histories^ and Habits. By H. 
Bastin. Pp. xii-}-349 + xlvi plates. (London and 
Edij^urgh : T. C, and E. C. Jack.) 75. 6 d. net. 

Mathematical Physics. Vol, i., Electricity and 
Magnetism.' By C. W. C. BarIow\ Pp. vii-f3i2. 
(London : W. B. Clive.) 45. 6 d, 

An Index to the Scientific Contents of the Journal 
and Proceedings of the Academy of Natural Sciences 
of Philadelphia. Pp. xiv+1419. (Philadelphia: 
Academy of Natural Sciences.) 3.50 dollars. 

The Social Gjiide, 1913. Edited by Mrs. H. Adam.> 
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THE BKIJKF IN IMMORTALITY. 

1 he Belief in Immortality and the Worship of the 
Dead, By Prof. J. G. Frazer. Vol. i. : The 
Belief amon^ the Aborigines of Australia, the 
Torres Straits Islands, New Guinea, and 
Melanesia. Pp. xxi-f495. (London: Macmillan 
aqd Co., Ltd., 1913.) Price 105. net. 

publication of Prof. Frazer’s Gifford 
X lectures has been awaited with interest by 
students of anthropology and religion. Their 
subject was one of the first to occupy the author’s 
attention; his paper on primitive burial customs 
placed the study of the belief in immortality and 
the worship of the dead in a new light. He has 
now given us the first instalment of a comprehen- 
sive survey of the whole institution. Psychical and 
ceremonial thodgh it is, the doctrine and cult 
form an institution as deserving of the name as 
political government. The belief in some degree 
of immortality has been practically universal, and 
is still a ‘Mast infirmity of noble mind”; some 
form of “worship,” fear of* the ghost or actual 
veneration of tin* deified ancestor, has accom- 
panied the belief in the case of the majority of 
peoples. The author acutely points out, for the 
consideration of “hi.storians and economists, as 
well as of moralists and theologians,” that the 
direct consequences of this moral institution have 
been grave and far-reaching, such as no mere 
sentiment could have produced, not only in primi- 
tive but in civilised history. It has, he says, 

“ not merely coloured the outlook of the individual 
upon the world; it has deeply affected the social 
and political relations of humanity in all ages ; for 
the religious wars and persecutions, which dis- 
tracted and devastated Europe for ages, were only 
the civilised equivalents of the battles and murders 
which the fear of ghosts has instigated amongst 
almost all races of savages of whom we possess a 
record. . . . And when we consider further the 
gratuitous and wasteful destruction of property, 
as well as of life, which is involved in sacrifices 
fo the dead, we must admit that with all its 
advantages the belief in immortality has entailed 
heavy economical losses upon the races — and they 
are practically all the races of the world — who 
have indulged in this expensive luxury.” 

The treatment of the subject is, so far, merely 
<lcscriptive ; it is not even comparative. But the 
analysis of belief and practice among the abori- 
gines of Australia, the Torres Straits, New 
Ciuinea, and Melanesia, which occupies nearly 
400 pages of this volume, is a masterly perform- 
ance." The intention of the author is to pursue 
this method from the lower to the higher planes of 
culture. The savage conception of death as un- 
natural, and due, first to sorcery, and secondly 
to the operation of ghosts or spirits, is further 
studied, and shown in its development towards a | 
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recognition of disease and accident as causes. The 
interesting view of Weismann and Wallace that 
death in higher organisms ^nay actually be an 
acquired adaptation is cited in Comparison. 

There fs an extraordinary likeness between the 
varieties of belief and ceremony, which never 
degenerates into mechanical sameness. In one 
case their connection with tabu results in a very 
sensitive regard for the rights of property; in 
another, the fear of sorcery leads to a punctilious 
system of sanitation and scavenging ; in several 
cases the dramatic art finds its beginnings in the 
ghost-dance and similar propitiatory ceremonial. 
Incidentally, the author quotes interesting varie-' 
lies of the belief in the soul, which he assumes, 
though he docs not go further than Tylor’s dream- 
theorv, to be the cause of the gseneral belief in 
survival after death. It is to be hoped that in 
future volumes the author will treat the cause with 
the same fullness as he has treated the effect. 

A. F. Crawley. 

RECENT PSYCHOLOcf AND LOGIC. 

(1) Elements of Physiological Psychology, A 
Treatise of the Activities and Nature of the 
Mind from the Physical and Experimental Points 
of View. By Prof. G. T. Ladd and Prof. R. S. 
Woodworth. (Thoroughly revised and re- 
written.) Pp. xix -1-704. (New York: Charles 
Scri])ner\s Sons, 1911.) I^ice 4 dollars net. 

(2) Formal Logic : a Scientific and Social Problem, 

I By Dr. F. C. S. Schiller. Pp. xviii4-423. 

(London : Macmillan and Co., Ltd., 1912.) Price 
105 . net. 

(3) Der Mechanismus des menschlichen Denkens. 
By Erich Ruckhaber. (Humboldt-Bibliothek, 
Heft 2.)^ Pp. 126. (Brackwede i. W. : Dr. 
Breitenbach, 1911.) Price 2 marks. 

(4) Religion and Modern Psychology, By J. 

I Arthur Hill. Pp. vii-h200. (London: Wm. 

I Rider and Son, Ltd., 1911.) 

(5) Is the Mind a Coherer By L. G. Sarjant. 
Pp. 304. (London ; George Allen and Co., Ltd., 
1912.) Price 6s, net. 

T he first two books of those mentioned abovj^ 
are by far the most important of the group. 
The new, largely re-written edition of (i) Ladd’s 
“ Physiological Psychology ” will be welcomed by 
students of psychology. Nearly twenty-five years - 
have passed since the first edition of the book, a 
period within which the then new branch of experi- 
mental psychology has fpreed its way to the front. 
Very considerable additions have been made to this 
book in the section on the physiology of^the 
nervous system. It may be questioned whether 
such a full study of physiological processes is not 
better obtained, evert by the student of psychology, 
directly from standard works on physiology. It 
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has the advantage, however, of forming a selected 
introduction to the later parts of the work, in 
which the psychology of the senses obtains the 
fullest treatment. * • V . ^ 

In his book (2);' pit formal logic, Dr. Schiller 
attacks the funcjartjental assumption of « that 
science, viz., that one can consider the purely 
formal aspect of truth alone. The book is written 
in a style quite characteristic of the most promin- 
ent upholder of Pragmatism in this country. We 
have not space to give the book the full discussion 
which it deserves. We may observe, however, 
that the fact that all the problems of logic shade 
off into those of metaphysics or psychology, even 
if true, does not imply that it cannot do useful 
and essential work in its own sphere. 

(3) In “Dcr Mechanismus des mcnschlichen 
Denkens ” the author ha*^ sought to present m 
handier form some of his ideas upon the mechani- 
cal interpretation of thought expounded in his 
larger work, “Des Dasems und Denkens Moch- 
anik und Metamechanik. ” In the first section he 
discusses the “feeling of contradiction “ as a 
fundamental factor of all thought. This is fol- 
lowed by a critical consideration of the associa- 
4:ion theory and th% logical, psychological, and 
physiological objections to it. Memory and 
thought are dealt with in a third section, in which 
the unity of brain-function In memory is empha- 
sised. 

{4) “ Religion and Modern Psychology “ would 
have more aptly been called “ Mysticism and 
Psychical Research.” A discussion of mysticism 
occupies a large portion of the book, and psychical 
research is of central importance to the author’s 
position, which is that little else can afford satis- 
factory reasons for belief in a future life. The 
book is written in a readable style, and contains 
very numerous quotations — for those who are fond 
of them. Theism is dismissed in a couple of pages, 
though the author “distrusts those who arrive at 
a conclusion too speedily.” “Metaphysics,” he 
says on p. 35, “is obsolete in the ontological 
^vnse,” yet in |he concluding chapter he describes, 
with qualified approval, a crude metapliysic which 
gives a sort of world soul to each of the heavenly 
bodies. 

(5) The last-named book is a metaphysical essay | 
Avhich will probably prove highly amusing to the j 
trained philosopher, but highly confu.sing to the 1 
novice. The book begins with the question, “ Do j 
you ever go out of your mind, reader?” and we ! 
must confess that in reading the book we have j 


ANATOMY, NORMAL AND MORBID. 

I 

j (i) The Essentials of Mprbid Histology, For the 
i use of students. By Prof. A. S. Grunbaum. Pp. 
xvi 4-219. (London: Longmans, Green and 
Co., 1912.) Price 75. 6d. net. 

1 (2) Die Miiskeln ^,des Stawines. By Prof*. P. 
j Eisler. (Handbuch der Anatomic des Menschen. 
i Herausgegeben von Prof. K. von Barde- 
! leben. Zweiter Band. Zweite Abt. Erster 
I Teil.) Pp. xii-hyo^v (Jena: Gustav Fischer, 
j 1912.) Price 38 marks; subscription price, 
i 35 marks. 

; (3) Neiic l.chre votn zentralcn Nervensystem. By 
■ Dr. Em. Radi. Pp. vii f 496. (Leipzig : W. 

Engelmann, 1912.) Price 12 marks. 

; (i) aim of Prof. Grunbaum \s book is to 

! X provide the student of pathology with a 

I manual that will serve the same purpose as Prof, 
j Schafer’s well-known book on histology does for 
I the student of normal anatomy. The author has 
I succeeded in compressing into a small compass a 
! great deal of information (and an excellent series 
of wcll-chosen figures) without any sacrifice of 
lucidity of treatment. To select from the enorm- 
ous amount of material now available the subject- 
matter for a small manual upon morbid histology 
for students is a task of great difficulty, and 
perhaps no two pathologists would make precisely 
i the same choice. It would be easy to criticise any 
j such selection as this book contains ; but, on the 
j whole. Prof. Grunbaum has succeechid in produc- 
ing a work that will be welcomed by all medical 
students, and wc think by most teacher^ of patho- 
:■ logy and medicine. The publishers are to be 
j heartily congratulated on the excellence of 
work, and especially on the clearness of the illus* 
trations. 

i (2) Everyone who has had occasion to refer to 
that great anatomical library known as Barde- 
lebcn’s “ Handbuch,” of which Prof. Eisler^S 
volume constitutes the twenty-first “Lieferung,” 
must have been impressed with the extraordinary 
inequality of the different volumes, both as regards 
the material and the manner in which the informa- 
I tion is presented. This large treatise on the 
mu.scles of the trunk is one of the best volumes 
that have yet appeared. Needless to say, a book 
of 705 pages dealing solely with the trunk muscles 
of man is a storehouse of detailed information ; 
but its great merit is that most of it is the result 
of the *\uthor’s original observations. He freely 
refers to the work of other investigators, and gives 


several times felt that we did. We regret that copious illustrative facts from comparative ana- 
space forbids us to quote one of the many passages tomy, but ihc reader is made to feel that he is 
which rival anything we have^et for obscurity of getting first-hand information throughout. The 
thought and confusion of language. illustrations are excellent, both arlistically and 
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annloniically, lor they have that kind of accuracy 
which no artist who is not the investigator and 
author ever can portray. 

As a work of reference and a storehouse of 
accurate information, Prof. Eisler’s monograph 
will be invaluable. 

(3) In the notes upon the other two volumes we 
have been dealing with facts, normal and patho- 
logical ; but in Dr. Radi’s excursion into trans- 
cendental philosophy we are invited into the realms 
of ultra-Bergsonian casuistry, which is certainly 
not the normal environment of the biologist. The 
major part of his book is devoted to a discussion 
of the comparative anatomy of the visual organs 
and related nervous structures, chiefly of inverte- 
brate animals; and the author uses these facts, or 
rather his speculative interpretation of them, as 
le ammunition for an attack upon the usual 
“methods of biological argument, and especially 
“l^^'>n theories of phylogenesis. It is easy to see 
he chose the visual organs for this purpose : 
the da^^ relating to the other sensory mechanisms, 
h emp.ioy^d as he uses his materials, would all 
ha\c in the direction opposite to that 

desired I Rildl. But the retina grows out 

Irom the nervous system : therefore it is 

not formed influence of environment; it is 

the material ^*xpression of the “ ncuc Lehre ** that 
the mind niak^g instruments ! This is the 

kind of if speculations can be 

:allcd argume^^^ indulges in. It 

seems to tlie ^reviewer that Dr. Radi has not suffi- 


ciently ‘^^'^^fio’vvledged his indebtedness to Bergson ; 
but, on other hand, his statement lacks ev 
the sup^j,|:j^j^l plausibility of Bergson's writiiigs. 


even 


OUR BOOKSHELF. 

^ 0/ the Sim and Stars ^ a.d. 1900 to a.d. 

'J7900. Photographs from Stereoscopic Per- 
. spective Drawings made at Tenby, a.d. 1912-13. 
By Thomas Edward Heath. Pp. 17 4- photo- 
graphs. (London : W. Wesley and Son ; Man- 
( hester : Flatters and Garnett, Ltd., n.d.) 
Price 5.^?. net. 

Pi has probably occurred to many who are inter- 
I'sted in the study of stellar motions that it would 
be instrllcti^'e to have a model of those star-tracks 
which are known, so that the phenomena in the 
three-dimensional aspect might be more easily 
grasped. B}' means of Mr. Heath’s stereoscopic 
drawings it is now possible to have such a model 
before our eyes, and to see in a vivid manner the 
complex system of motions of a portion of the 
stellar universe. We have been delighted with 
the clearness with which the varying inclinations 
and directions of the interlacing movements are 
shown. Perhaps the most striking impression is 
the very considerable change of relative position 
which takes place in the selected interval of 
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36,000 years - a period by no means long from the 
astronomical point of view. Ihc great range of 
difference in the speeds of the stars is also brought 
out prominently. 

In order to ascertain the complete motion of 
a star, the proper motion, radial motion, and paral- 
lax must be known, the parallax being generally 
much the most uncertain of these quantities. In 
some cases where the value is small, Mr. Heath’s 
tracks are rather hypothetical; but recent re- 
searches have increased considerably the number 
of trustworthy parallaxes, and the data used for 
these drawings appear to be well selected on the 
whole. Two views are given, in one of which the 
observer is supposed to be removed 100 light-years, 
and in the other 200 light-years, from the present 
position of the sun. The letterpress contains use- 
ful instructions for the reader who wishes to make 
for himself other drawings of this character. 

A. S. E. 

Die europaeischen ^chlangen. Kupferdruck- 
tafeln nach Photographien der Icbenden Tiere. 
By Dr. Fritz Steinheil. Erstes Heft. (Jena : 
Gustav Fischer, 1913*) Price 3 marks. 
Although there is no lack of good figures of most 
of the snakes of Europe, yet these are mostly 
executed from preserved specimens. We there- 
fore welcome the publication, of which the first 
fascicle has just appeared, tindertaken by the^ 
enterprising firm of Gustav Fischer, in which Dr. 
Steinheil intends to represent, by means of photo- 
graphs taken from living examples, the different 
species of snakes inhabiting Europe, as well as 
their principal varieties. The five copper-plates 
now issued could scarcely be surpassed. 

The letterpress accompanying each plate is 
short, and deals merely with* the geographical 
distribution and the habits in captivity; no 
information is given concerning the mode of repro- 
duction, a subject of particular interest not only 
to the herpetologist, but also to the amateur 
who keeps snakes in the terrarium.. No system- 
atic order is followed, but a brief introduction 
explains the classification followed, which, as well 
as the nomenclature, is in accordant'o with the 
British Museum catalogue of snakes, also adopted 
in Schroiber’s recently issued second edition of 
the “ Herpetologia Europa?a.’’ In fact, as the 
author tells us in the preface, this work is in- 
tended to serve as an atlas to the, V Herpetologi.^ 
Eiiropa^a,” and as such will prove of great service. 

G. A. B. 

Die Mcthoclen der exakten, quantitciiivcn Bestim.- 
nmng clcr AlkaJoide. By Prof. Anton 
Ritter von Korezynski. Pp. ivy 82. (Berlin: 
Gehruder Borntraeger, 1913.) rric'c 3.50 marks. 
This little work deals with the methods by which 
alkaloids may be accurately determined quantita- 
tively, but not with the methods by which the 
total alkaloids may be extracted from crude drugs 
or their preparations, although an appendix of 
fifteen pages contains the details of the alkaloidal 
drug-assays of the Oterman Pharmacopoeia. One- 
third of the book is devoted to the determination 



May 29, 1913] 


NATURE 


3‘9 


of quinine; morphine and the opium alkaloids, 
and strychnine and brucine, occupy the next places 
of importance, whilst the remaining- alkaloids are 
very brielly discussed. It is essentially a com- 
pilation, and, like all compilations, has a distinct 
value. In this case the value is somewhat ad- 
versely affected by.th^ scanty treatment that some 
of the alkaloids have received. Thus the sepaifa- 
tion of emetine from cephaeline is simply men- 
tioned, although Paul and Cownley showed long 
aeo how it could be effected, and Farr and 

right have published a method for the accurate 
determination of colchicine, to which no reference 
is made ; indeed, the results obtained by English 
workers in this field have been sadly neglected. 

he utility of the work would be much enhanced 
by a more thorough examination of the literature. 

Manual of Wireless Telegraphy and Telephony. 

By A. F. Collins. Third edition. Pp. XV-H300. 

(New York: John Wiley and Sons; London: 

C'haprnan and Hall, 1913*.) Price 6s. 6d. net. 
This edition differs from the first, which was 
reviewed in the issue of Nature for February 14, 
1907 (vol. Ixxv., p. 366), in several respects. The 
improvements in apparatus, and the advances 
made in wireless telegraphy in other directions, 
haAe led Mr. Colligs to extend his treatment of 
the apparatus of a commercial station, and to 
describe the transmitting and the receiving instru- 
ments in separate chapters. The suggestions to 
operators relating to the management of stations 
are more exhaustive, and other useful additions 
have been made. 


LETTERS TO THE EDITOR. \ 

[The Editor does not hold himself responsible for j 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Artificial Hiss. I 

Can any of your readers tell me how to make an 
artificial hiss? I have heard something like one from 
steam blowing off at a safety-valve. There the pres- 
sure was very high, but in the mouth a hiss is made 
with a moderate pressure behind. The problem must 
have been faced by inventors of speaking machines, 
but I do not know with what success. The best that 
♦ have been able to do myself is by blowing through 
a rubber tube nipped at about half an inch from the 
end with a screw clamp, but the sound is perhaps 
more like an / than an s. 

There is reason to think that the ear, at any rate 
elderly people, tires rapidly to a maintained hiss. 
The pitch is of tl^e order of 10,000 per second. 

Rayleigh. 

Terling Place, Witham, Essex. 


persons occupied in work often apparently of a very 
unmathematical nature. 

Mr. Cripps (May 15, p. 270) appears to belong to the 
unfortunalelv too prevalent class of individual who 
mistakes algebra for mathematics, and he bases his 
objection entirely on the purely algebraic equation 
I = M + f. He completely overlooks the fact that Mr. 
Potts’s method is based entirel}^ on the great and 
powerful conception of functionality. But if I under- 
stand Mr. Potts correctly, the problem in which he is 
an expert consists in determining the forms and char- 
acteristics of certain functions, and not in the mere 
numerical solution of equations. G. H. Bryan. 


Overheated Water. 

The experinu'nt of Dufour, in which drops of water 
I were suspended in a mixture of linseed oil and oil 
I of cloves, and heated to 120° C. without boiling, is 

eldom repeated for class demonstration, presumably 
owing to the difficulty of preparing a mixture of the 
oils exactly equal in density to water at the tempera- 
j ture named. The phenomenon may be shown with 
j <*ase and certainty, however, by employing a mixture^ 
j of four volumes of ethyl benzoate and one volume of 
‘ aniline instead of the mixture of oils, the procedure 
being as follows Place c.c. of ethyl benzoate and 
20 c.c. of aniline iji a beaker, and surround by a 
bath of glycerine or strong sulphuric acid. Heat the 
bath until the temperature of tlie mixture is 125° C., 

I and then add 2 to 5 c.c. of freshly boiled water by 
' means of a pipette. The. water will sink at first, 
and rest on the bottom of the beaker ; but on attaining 
the temperature of the mixed liquids it will break up 
with some violence into spheres of various sizes, which 
remain floating in the liquid so long as the equi-density 
temperature of 125® C. is maintained. It is advisabh* 
to place .a cover over the beaker to prevent the fuming 
of the mixture. 

For lantern projection, a copper vessel, square in* 
section, and having two opposite sides of patent plate- 
glass, will be found satisfactory, glycerine being used 
to surround the beaker and the temperature rais(;d 
gradually. Chas. R. Daeling. 

Ci v and Guilds Technical College, Finsbury, E.C. 

Coal, and the Prevention of Explosions and Fires 
in Mines.” 

I MUST point out that some of the statements in 
your review of the above book in Nature of April 24 
are inaccurate. 

“Great explosions do not, as Dr. Harger imagines, 
travel cither exclusively or generally against the 
direction of the ventilating currents. “ What I say 
in the book (p. 78) which your reviewer is presumably 
criticising is this : — “ All big dust explosions are 
similar to the one at Altofts. Ignition is followed by 
quiet combustion for 50-100 yards, then the wave of 
progressive combustion gathers speed, and finally 
attains a velocity approaching that of detonation, and 
races through the dust and air at a speed of 50-100 
miles per minute. Such dust explosions always pro- 
ceed against the current of air; sometimes the^y go 
the other way also, but seldom reach the working 
faces. As a rule the branch of an ignition which 
travels with the air current fails to develop violence 


An Application of Mathematics to Law. 

I WOULD not have troubled you with further corre- 
spondence on this subject but for the fact that Mr. 
Potts’s letter (April 24, p. 187) illustrates in a re- 
markable way the value of a knowledge of the funda- 
mental principles of mathematics when possessed by 
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Every dust explosion in a mine on record has 
I travelled against the air current, and the reason for 
this is clearly pilt in my paper on gob fires and the 
prevention of gob fires in mines, which your reviewer 
quotes, ..and also on pp. 08-100 in the book. 

Your reviewer quotes Proc. Roy. Soc., vol. xxviii., 
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p. 416, to show that a mixture of Ferndale dust and 
air is probably explosive, but the Fcrndale dust men- 
tioned in my papers and book is from the anthrarite 
seams, and it is g-enerally admitted how that anthra- 
cite dusts and air are not explosive 'ivhcn nnmixed 
zoitli firedamp. » 

I think readers- of Natukk will a^^ree r that it 
is not permissible to quote half a para^^raph when the 
rest^of it umplifics. JoH\ IIakger. 

Fhrmieal Laboratory, Liverpool University. 


Wv. take exception to Dr. Harper’s statcm<‘nts, in 
the quotation w'hich he ^ives from p. 7S of his book, 
that “dust explosions” such as Altofts “always pro- 
ceed against the current of air,” and that, “as a 
rule, the branch of an ignition which travels with 
the air-current fails to d(ivelop violence.” 

The explosion at Altofts travelled to a distance of 
more than a mile in No. i chain road in the same 
direction as the air ('urrent had bee/j previously 
travelling, and produced a greater amount of wreck- 
age in that heading than in any other part of the 
mine. It did not reach the faces at any point, nof ‘ 
did it enter the return airways, for lh(‘ reasons plainly 
set forth in Proc. Roy. Soc., vol. xlii., p. 174. 

In our experience explosions an* invariably found 
to have penetrated into the fai'cs wIktcvi'i* there has 
been an uninterrupted train of (oal-dust leading to 
them ; and they have, as a mb', failed ti’) pass through 
the return airways where the latler hav(' not been 
recently used as haulage' roads, and wh(*re, conse- 
quendy, the coal-dust has become mixed with a large 
proportion of shah' dust. For instance, the composi- 
tion of a sample of dust taken from the return air- 
wavs at Altofts Colliery afl(‘r the explosion was as 
follows : - 

Per rent 

Moisture 440 

Volatile matter other than moisture... 10-37 

► Carbon (estimated) tS’tH 

Ash 6q-5q 

The experiments since made, both at Altofts and 
f^ievin, have shown that dust of this quality is 
incapable of propagating an explosion. 

1'hc reference ^to Proc. Roy. Soc., vol. xxviii., 
p. 4ih, in the review, was m)t intended to show that 
a mixture of Ferndalc dust and air “ is probably 
explosive , as Dr. 1 larger suggests, but that return 
air dues not contain too little o.xygt'n or too much 
carbon dioxide to prevent its ignition when mixed 
with coal-dust even of the same quality as that of 
Fcrndale. There are no anthracite seams in Fern- 
dah' C'ollierv; all the seams consist of steam coal 
of high-class quality. Tin-: Reviewer. 


Error in the Smithsonian Physical Tables. 

I HAVE just discovered a very awkward error in 
Tabh' 47, p. 35, of this valuable publication, din. 
table is headed “ Least .Squares,” and gives the values 
of the probability integral. To illustrate the error, an 
example will be best. 

For argument 0-53, the table gives 0-55494, but this 
is really the value for the argument 0-54, and the 
same error runs throughout the table. An ea.sy way 
to correct It is to increase by o-ot c'ach of the figures 
in the horizontal line heading the table. 

M\* copy is dated 1896, and I do not know if the 
mistake has been set right since, 

I am reminded that some years ago I wrote to 
Xattre to suggest that all discovered errors in tables 
should be sent to some oflicial scientific body, which 
sliould annu.ally publish corrections of them. 


*• 

Ifydc Park, Leeds, Mav 22. 
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ANTHROPOLOGY IN WEST AFRICAA 

W K welcome a report by Mr. N. W. Thomas 
on the people of the Awka district, I bo 
country, Southern Nig-eria.; Mr. Thomas is the 
Government anthropologist "and has already given 
us an interesting report on the Kdo-speaking 
p^iople. 

The present report is divided into three parts ; 
the first treats of the law and customs of the 
people, the .second is a .dictionary, and the third 
contains proverbs, narratives, and vocabularies. 

1'he most interesting to the general reader is 
undoubtedly part i. In chapter ii. Mr. Thomas 
gives some most interesting demographic facts 
and figures. Referring to infanticide, he says ^ 

In addition to this legal infanticide (the exposure 
of twins) ... I have more than once heard that the 
first-born of every woman is killed; my informants 
vi'ere Roman Catholic missionaries, who certainly 
know the native and his ways, and my own statistics 
seem to boar out the statement. 

This is vciy interesting, and bears out the principle 
common, evidently, to most West Africans, that 
the first-born belongs to the owner of the family 
(/.e. the dead father). He, as head of the family, 

. is worshipped by liis son, g-randson, great-grand- 
i son, and great-grcat-grandsoqij, He (the dead one) 

I has need of followers in dead man\s land, and 
claims this toll in exactly the same way as the 
owner of a goat will claim its first-born from the 
farmer who is looking after it for him. 

The genealogical tables are of great interest, 
and, in spite of the fact that the number of wives 
to one husband varies ^from four to eight, “the 
proportion of boys to girls in the births was fifteen 
to elevt'o." But Ihere are more grown-up females 
than mail's. Taking the statistics for living 
males and females among the Ibo (1218 males to 
1340 females), we can only conclude that the 
mortalily among boys is greater than among 
girls or that this majority is largely com- 
posed of widows. That husbands in such a 
countrv should have four to eight wives must ' 
deprive a great number of men of the luxury of 
a wife. Many chiefs tacitly acknowledge this 
want and liave appointed females in each town or 
village to supply the need. But in spite of this 
prcc. union young bachelors are constantly com- 
mitting adultery. Men with one wife in this 
district account for 760 male and 787 female 
children, men with four wives for 137 male anff 
1 13 females. I'his chapter is most instructive to 
those who are interested in the question of poly- 
gamy 7>ersus monogamy. 

Cliapter iii. is entitled “Religion,” and, written 
by such a master of anthropology as Mr. lliomas, 
is a lesson to all students of religion in Africa. 
Those of our readers who have followed the . 
development of this great colony will not have 
forgotten the suppression of the so-called juju at 

^ “ Anihropologicnl Report on the Ibo-speaking Peoples of Nigeria.” By 
N. VV. Thomas Part i., Law and Customs of the Ibo of the Awka Neigh- 
bourhood, S. Nigeria. Pp. i6i-|-xx plates. Part' ii., Engbsh-Ibo and 
Ibo-Knglish Dictionary. Pp. vii-)- 3 pr. Part iii., Proverbs, Narratives, 

J Vocabularies, and Grainmar. Pp. vi-f-igg. (London: Harrison and Sons., 

I ' 9 I 3 -) 
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Aro Cliuku and the recent recrudescence, of the ship. At anv rate, if the chief of Uri is not yet 
horrible rites nipped in the bud by the District a kinfj, it would appear that he, ^ a great 
ComiiTissioner. Mr. Thomas writes : “ AVe have, spiritual leader, is on his way to kingship if his 

progress is not interfered with. 

It is impossible to do justice to 
this part of Mr. Thomas's re- 
port in the space available. All 
his chapters are intensely in- 
teresting. 

Part ii. is the dictionary, the 
material for which was, Mr. 
Thomas says, collected in 1911 
from natives of Awka and 
Onitsha. Jt seems a pity that 
the vast and interesting material 
colled ed by the various mis- 
sionary societies has not been 
taken into account. They must 
have dictionaries, at any rate in 
manuscript, and they have made 
translations in the Ibo langviage. 
\\'V notice that Onitsha is spelt 
Onica, and that Mr. Thomas, in- 
stead of adopting the gco- 

1 ' ifj. j. — JMauri. trom “Anthropological Kepon on the Ibo «i>eaking Peoples of Nigeria.’ K raphical system of spelling as 

ollicially gazetted, has given us a 

it is true, at the^he^d of the pantheon a supreme j system of his f)vvn- a good one, no doubt, but 
god kiM)wn as Cuku,” who “seldom apj>ears to a new one. There are thus three systems of 
.ligLire in creation myths." Tlie old men say that writing in Nigeria — the system adopted by the 
they knew nothing of 
Cuku before the 
coming of the white 
man. This may be 
(juite correct, for our 
experience is that the 
idea of a siiprenT|^e god 
is seldom reached by 
people living in the 
clan stage. To have 
a god like the Yorfeba 
Olorun, or the Bini 
Osalubwa, ^people 
must have reached the 
kingdom stage of dc- 
velopmenti If the 
-Aro Cliuku juju had 
not been suppressed 
it is possible that the 
Il)os would be well on 
;jdu‘ir way in their de- 
velopment of a great 
Ibo kingdom under 
t h c supreme god 
^^'hukii. It is rather 
"'K'luarkable that a 
trained anthropologist 
like Mr. Thomas 
should call the chief 
of Uri king in his 
chapter on priestly 
kings. The father of 

the family prays for his people, the head of the j missionaries, the system enforced on,, officials by 
house docs the same, the elected judge or head the Government, and Mr. Thomas’s system, 
of a number of clans, or a tribe, 'does the same. Mr. Thomas has shown his caution by omitting' 
Ihc priestly office is there, but surely not king- the words “ God " and “ Cuku " from his dictionary. 
NO. 2274 , VOL. gi] 
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LINGUISTIC CROUPS AND SUB-GROUPS. 
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Fig. 2.— From “ Anthropologic.U Report on the Tbo-speaking Peoples of Nigeria.’' 
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There are no words beginning with the English 
c sound in the dictionary, and all the words under 
r in the dictionary are to be pronounced ich, or 
as the c in “church/’ Why, then, should not the 
simple c stand lor this sound? The new c seems 
unnecessary. 

The letter j is to be pronounced as ; in “judge/' 
but it is to be written j. In the Yoruba dictionary 
the sound sh is written s. This sign, Mr. Thomas 
says, stands for the cerebral 6*, and he writes 
the sh sound s instead of s, 'Flierc will be great 
gnashing of teeth in Nigeria until the Government 
takes the matter up and appoints a commission 
to settle which system is to be maintained. 

Part iii. — Needless to say, Mr. Thomas has 
treated the proverbs, narratives, and grammar 
scientilically. The folklorist will revel in them. 
The student of the I bo language will be greatly 
helped by the literal translations of the stories and 
by the vocabularies. 

Mr. Thomas divides the languages in Southern 
Nigeria into four groups. 

(a) Yoruba with Igara and Sekri (Jekri). 

(h) Edo (Adoh including Soho, Bini, Kukuruku, 
and Esa (Ishan). 

(c) Ibo with Ika and numerous other languages. 

(d) Efik and Ibibio. 

The Government of Southern Nigeria is to be 
congratulated on the production of these valuable 
reports by its Government anthropologist, and we 
hope that Mr. Thomas will soon give us equally 
inleresting books about the Ibibios and Kfiks. 

THE INTERNATIONAL ASSOCIATION OF 
ACADEMIES, 

fiftlif meeting of Ihc International Associa- 
L lion of Academics was held at St, Peters- 
burg during Whit-week. Of the twenty-two 
academies which constitute the association, 
twenty-one took part in the proceedings, the 
British Academy being the only society which was 
not represented. The delegates of the Royal 
Society were : Sir David Prain, Prof. Arthur 
Schuster, Prof. Sherrington, and Prof. Turner. 

Among the new proposals the most important 
was that submitted by the Berlin Academy for 
an international investigation of the problems con- 
nected with volcanoes. It is not intended to form 
an international institute similar to that for geo- 
desy or scisnu 3 logy, but rather to encourage each 
country to take its share in the investigation by 
(‘stablishing, if desirable, a separate institute of 
its own. An autonomous commission of the Inter- 
national Association of Academics could then act 
as connecting link between the different institu- 
tions. A small committee was nominated to make 
more definite proposals to the next assembly, and 
was authorised to enter into communication with 
the separate academies, each being asked to 
nominate a representative, and thus form a larger 
body to aj^sist the committee in formulating a 
scheme of joint investigation. 

An interesting proposal came from the Imperial 
Academy of St. Petersburg. The want is appar- 
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cntly felt in several branches of .science to have 
a more scientific scale and definition of compound 
colours than exists at present. It ought to be 
possible to define the colour, e.g., of a particular 
leaf, the skin of an animal, or^a new chemical 
compound in such a way that everyone could 
obtain an accurate idea of it. Books, containing 
numbered samples of the different shades of the 
various colours, suffer from the defect that they 
are subject to change ; and though in practice it 
may be found necessary to use such books as 
.secondary standards, some means should be found 
to compare them from lime to time with a more 
scientific scale of colours. The committee ap- 
pointed to di.scuss this question consists of : Prince. 
Galitzin, Sir Wm. Abney, and Messrs. Nasonow, 
Saccardo, Schuster, and Walden. 

It has become the habit of the association to 
give its moral support to undertakings which it 
considers valuable; such support often enabling 
those more directly interested in them to obtain 
from other sources the financial help they need. 
A proposal to encourage in this fashion an 
organisation instituted at Frankfort by Prof. 
Brendel for calculating the orbits of small planets 
was adopted on the motion of the Academic des 
Sciences of Paris. 

An enterprise to publish annually a tabic of 
physico-chemical constants had already been sup- 
ported at the meeting at Rome; and though the 
utility of the work was subjected to some criti- 
ci.sms, it appeared that there was a real demand for 
it, and it received renewed support at the present 
assembly. 

A report was presented by Prof. Turner on tlic 
progress of the work connected with the nomen- 
clature of features on the surface of the moon. 
Although the committee has suffere/I much through 
the deaths of Prof. Franz and Mr. vSaunders, there 
is good hope that the work will soon be completed 
and prove a most useful help to students of lunar 
phenomena. 

A question of wider interest was raised by the 
French proposal to discuss the possibility of a 
reform of the calendar. This includes not only 
the question of fixing the date of Easter, but also 
more sweeping changes intended to divide the year 
into four equal quarters (at present the first six 
months consist of i8t and the second six months 
of 184 days) and the intercalation of an occasiormi 
extra day in the week, introduced to secure tha^ 
the same day in each year .should always be associ- 
ated with the same day of the week. A committee 
w.'is appointed to consider this matter. 

The above, referring entirely to the work of the 
section of science, does not exhaust the questions 
which \^'ere raised and discussed before that 
section. The section of letters also had a success- 
ful meeting. 

The association is still young, and consequently 
has to devote some attention to -the statutes and 
regulations for its procedure, which have not y^t 
become crystallised. A proposal to appoint a 
permanent secretary was strongly supported by 
some and opposed by other academies. It will 
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come up for decision at the next meeting, which 
will be held three years hence in Berlin, after dis- 
cussion by a standing committee charged with the 
general revision of the statutes. 

Proposals to elect the Royal Society of Edin- 
burgh and the Finnish Academy of Helsingfors 
as members of the association were presented by 
the Royal Society of London and the Imperial 
Academy of St. Petersburg respectively. As 
several of the delegates were without definite in- 
structions from their academies, the proposals will 
have to be submitted to the constituent bodies and 
voted upon by correspondence. 

It is needless to say that the social functions of 
^the meeting were carried out admirably and with 
lavish hospitality. Dinners and evening parties 
followed each other almost too continuously, and 
the ladies accompanying the delegates will not for- 
get the manner in Which they were hospitably cntei- 
tained throughout their stay in St. Petersburg. 
But this account is only intended to deal with ihc 
scientific aspect of the meeting, and a brief refer- 
ence only can therefore be made to the visit to 
the Tsar’s palace at Tsarkoe Selo, during v<^hich 
the delegates were individually presented to the 
EmjK'ror of Russia and afterwards entertained at 
luncheon. Arthur Schuster. 


PROF. JAMES GORDON MA CGREGOR, F.R.S. 

P ROF. J. G. MACGREGOR, of Edinburgh 
I'niversity, died suddenly and unexpectedly 
on the morning of Wednesday, May 21, shortly 
after he had risen, apparently in his usual health. 
It was known, of course, both to himself and his 
friends that his heart was not in the healthiest 
condition, but up to the moment of his death no 
really grave symptoms had declared themselves. 

Prof. MacGregor was born on March 31, 
1852, at Halifax, Nova Scotia, where his father 
had been a well-known clergyman. He early 
showed mental abilities of a high order; and in 
1871 he graduated M.A. at Dalhousie College, 
Halifax, with the highest distinctions in all de- 
partments. He was awarded the Canadian Gil- 
christ scholarship, the condition of which required 
him to continue his studies and take a degree in 
London University. He decided to follow oui 
ph3'sical and chemical science, and in 1871 en- 
tered himself as a student of science in the Uni- 
’^'^versity of Edinburgh. He began what promised 
to be a most distinguished career ; but unfortu- 
nately he broke down in health and was forbidden 
to work for competitive honours in the classes. 
During his second winter he spent much of his 
time in Prof. Tail’s laboratory, and in conjunc- 
tion with Ewing (now Sir Alfred) he measured 
the electrical resistance of certain saline solutions. 
The paper was soon afterwards published in the 
Transactions of the Royal Society of Edinburgh, 
and it may be regarded as giving the impulse which 
Jed MacGregor to follow up the line in which his 
best original work was done. 

He spent the better part of t^o years in Leipzig 
in the laboratory of Gustav Wiedemann, and 
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carried out some investigations in the electrical 
resistance of stretched silver wfires. He gained 
his dcx:torate of science in 1876, and was immedi- 
ately thereafter recalled to hi« native town 
as lecturer in physics in Dalhousie College. 
This he held for only one year, and from 1877 
to 1879 filled the important post of physical 
science master in Clifton College. The tragit' 
death, as the result-of a shooting accident, of one 
of the Clifton College masters, beside whom Mac- 
Gregor was sitting at the moment of the accident, 
seriously affected his health at the time, compel- 
ling him to stop work entirely for several months. 
Mcanwdiile the Dalhousie College lectureship had 
developed into the Munro chair of physics, and 
MacGregor, undoubtedly their most promising 
alumnus, w^as invited to become professor. For 
tw^enty-twTj years he filled this post to the educa- 
tional advantage of his native town. He took an 
active share in the founding of the Royal .Society 
of Canada, in the Transactions of which some oi 
his most important papers are published. He als(^ 
keenly interested himself in the welfare of the 
Nova Scotian Institute of Science. 

In 1887 Macfjrcgor brought out a text-book on 
kinematics and dynamics (Macmillan and Co.). 
At the time of its publication it occupied an inter- 
mediate position between the elementary text- 
books and the treatise of Thomson and Tait, ' 
who.se methods, indeed, MacGregor largely fol- 
lowed. The book had outstanding merits, and 
covered not only what is ordinarily understood 
by dynamics, but much also of hydrodynamics 
and elasticity. In 1909 appeared a third edition, 
considerably altered and improved. 

The writinir of this book turned MacGregor’s 
mind to the difficult question of the foundations of 
dynamical science ; and his conclusions were given 
in several papers, some of which appeared in the 
Transactions of the Royal Society of Canada and 
others in the Philosophical Magazine. These are 
characterised hy clearness of apprehension of the 
questions at stake and Iw a logical statement of 
his own views. 

On the retirement of Prof. Tait in 1901 from the 
chair wdiich he had filled with such conspicuous 
success for forty years, Prof. MacGregor was 
elected his successor. During the twelve years of 
his tenure of this post MacGregor’s chief work 
outside the ordinary duties of his chair w'as 
to develop tlie natural philosophy department and 
bring it into line with modern requirements. The 
transformation of the old infirmary building into 
a w'ell-eqnipped laboratory demanded a vast 
amount of detailed consideration ; and after tw^o 
years of careful planning the new department w'as 
opened in 1907, not in the completed state designed 
by MacGregor, but sufficiently developed for a 
start to be made. With later additions and de- 
velopments the whole combined departments of 
natural philosophy and applied mathematics re- 
main as a lasting monument to Prof. MacGregor’s 
energy, zeal, and forethought. 

During the last few years Prof. MacGregor had 
been actively engaged in appealing to Prof. Tait’s 
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old students for subscriptions towards a new chair I The president of the Royal Society ha.^ receiv<‘d 
on the mathematical sidd of natural philosophy, * from the Portuguese Legation subscnptions amounu 
to be called the' , ing to 21/. 55. forwarded by, the Society of Medical 

Prof. MacGr)l%'of*^s original contributions to Science of Lisbon as a donation’ to the Lister Mmo- 
scientific literature other than those already in- rial Fund. A sum of 867 ddt%s has been collected 
dicated are mainly concerned with electrical con- by Dr. W. W. Keen, of Philadelphia. ^ Further dona- 
diu'tion, ionisation, densities, and freezing-point tions intimated from foreign countries include 
depressions of solutions. These are published University of Paris, 500 francs; University of Lyons, 

( hiefly in the Transactions and Proceedings of the 100 francs ; Society de Chirurgie of Lyons, 100 francs ; 
Royal Society of Canada, the Royal Society of faculty of medicine of the University of Munich, 100 
Edinburgh, and in the^ Philosophical Magazine, marks; faculty of medicine of the University of Bres^ 
ITe also wrote interesting addresses on educa- i^u, no marks; and Stockholm Medico-Chirurgical 
tional subjects of a more general nature, and a Sociotv, < 1 . A donation of loZ. has been received 


feu ^x‘ars ago published for the use of the students 
:\ i)'imphlet on physic? laws and observations. 

Prof. MacGregor w..s an enthusiastic tc?iclier, 
and spared neither time nor trouble for the sake 
of his students. If is accessibility endeared him to 
all. Husy though he was at all times, he was 
e\ er ready to lay aside his personal work, how- 
e^'er pressing, so as to discuss any difficulties his 
students might have. His was a sunny, genial 
nature, finding pleasure in ministering to the needs 
of others; and there was no trouble too great 
\\'hi(’h he would not take on behalf of his friends. 

C. G. Knott. 

NOTES. 

Wf regret deeply to announce that T^ord Avebury 
died on May 28, at seventy-nine years of ago. 

Tue annual visitation of the Royal Observatory, 
Greenwich, will be held on Saturday, June 7. 

The Croonian lecture of the Royal Society will be 1 
delivered by Dr. Robert Broom on Thursday, June 
I he subject will be “The Origin of Mammals. “ 

We learn from the Revue Scientifique that the 
matiiematical works of the late Henri Poincare are to 
he published by the firm of Gauthier-Villars, under the 
auspices of the Minister of Public Instruction and 
the Paris Academy of Sciences. 

At the meeting of the Royal Meteorological Society 
on Wednesday, May 21, Dr. V. F. K. Bjerknes, pro- 
fessor of geophysics in the University of Leipzig, and 
Dr. Hugo Hergesell, president of the International 
Gommission for Scientific Aeronautics, Strassburg, 
were elected honorary members of the society. 

The American Association for the Advancement of 
Ri^search by Women has awarded the Ellen Richards 
prize of 1000 dollars to Dr. Ida Smedley (Mrs. Mac- 
Leaii) for her work on the biochemical synthesis of 
fatty acids. The prize is offered bienniaiiy, and was 
last awarded in 1909, when the successful candidate 
was also an Englishwoman, Dr. Florence Buchanan. 

The fourth International Congress for the Hygiene 
and Salubrity of Dwellings is to be held at Antwerp 
on August 31-Septembcr 7. The congress will be 
divided into four sections : the hygiene of emigrants, 
I'olonial hygiene, hygiene of ports and ships, and the 
development of towns from the hygienic point of view. 
Persons desiring to take part in the congress should 
communicate with the treasurer, Mr. A. Cols, notary, 
W’illem 'Poll Street, 3, Antwerp. 
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from the University of Calcutta. 

Wk are glad to be assured by Prof. Sampsonr 
Astronomer Royal for Scotland, that the damage to 
instruments due to the explosion of a Suffragette 
bomb at the Royal Observatory, fed inburgh, on May 
21, w^as happily insignificant. The bomb was placed 
on the floor below that cff the west dome. The floor 
of the west dome is a heavy one, and thoroughly 
protected the 24-in. reflector and Cooke photovisual 
above it. The driving clock for these telescopes w'as 
near the bomb, but appears uninjured except in n*- 
spect to its glass case. On the floor below' falling 
pla.ster smashed the glass case of the Cooke drum^ 
chronograph, which is at present out of use. The 
disturbance was recorded by the Milne seismograph at 
oh. 57-2m. as a small, sharp oscillation of approxi- 
mately o-i'' semi-amplitude. 

Since 1908 the Somersetshire Archseologital and 
Natural History Society has engaged in excavation 
work at Glastonbury Abbey, and year by year results 
of great historical and archaeological importance havt^ 
been secured. Last year, the society, at the reque.st 
of the Abbey truste^es, appointed a special committee 
to undertake the supervision of the future excavation 

i work, and the researches will proceed systematically. 
An income of 250/. a year is needed to carry out the 
work efficiently, and the funds hitherto raised by sub- 
scriptions and donations are exhausted. The com- 
mittee now' makes a further appeal for money. Sub- 
scriptions or donations may be sent to the treasurer of 
the Glastonbury Abbey Excavation Fund, The Castle, 
Taunton, Somerset. 

' At the annual meeting of the Royal Geographical 
Society on Monday last, in addition to the presenta- 
tions made to Lady Scott and Mrs. Wilson of theT 
awards voted to their husbands, who died in the 
Antarctic, and that made to Lieut. Campbell, which 
are referred to elsewhere, the following aw^ards weie 
made : — I'he Victoria medal to Col. S. Burrard, Sur- 
veyor-General of India; the Murchison award to 
Major H. D. Pearson, for his work in tlie Sudan; 
the Gill memorial to Miss Lowthian Bell (Meso- 
potamia, cAc.) ; the Cuthbert Peek grant to Dr. Felix 
Oswald (Armenia) ; and the Back bequest to Mr. 

W. S. Barclay (South America). lathis anniversary 
address, Earl Curzon, as president, referred to th^ 
momentous events of the past year in polar explora- 
tion, and made thii interesting announcement that 
the society expects presently to receive into its charge 



NATURE 


325 


May 29, 1913] 

Srott’s diary and so^ne of, Dr^ Wilson’s heautiful 
water-colours. He mentiodeil the important work 
projected in the Arctic by Amundisen, Stef^sson^ and 
^ Maemillan, and bri^^ reviewed geographical wdrk 
elsewhere. He had^afarally a good deal to say on 
the new establishmilnjt ot Ihe society at Kensington 
Gore, viewed yith . optimism the important bearing 
which the better conditions under which the society 
will now work should have on the progress of geo- 
graphical study in this country, and discussed the new 
meelting-hall which he clearly expects to see built. 
At the annual banquet in the evening, Sir E. Grey 
and Lord Milner, among the speakers, both testified 
emphatically to the importance of geographical teach- 
and study, in relation to the maintenance of 
empire, on their now broadened basis of the bearing 
of physical conditions upon human activities. 

The annual congress of the Royal Itistitute of 
Public Health was held in Paris, May 14-19, Prof. 
W. R. Smith, the principal of the institute, presiding. 
Important papers on tuberculosis were contributed 5\v 
Prof. Del< 5 pine (“ Milk-borne Tuberculosis ”) and Dr. 
Lister (“The Future of State Campaigns against 
Tuberculosis”), who considered that the future of 
campaigns against the disease was a matter more for 
• 1 he social reformer than for the public health officer. 
Mr. L. Gaster lectured on artificial illumination, 
making many useful wSuggestions on the nature of 
the illuminant to be employed, and its methods of use. 
Dr. Bcrtillon arranged an exhibit showing the mor- 
tality in a number of trades and employments, con- 
trasting those of Great Britain with those of France 
and one or two other countries. The members of 
the congress were most cordially received, and visits 
were arranged to all the important institutions, muni- 
cipal and public, factories, and so on. The Harben 
gold medal of the institute for 1912 was presented to 
Dr. Roux, of the Pasteur Institute. 

This year the Socidt^ Helvdtique des Sciences 
Naturelles will hold its meeting at Frauenfeld on Sep- 
tember 7-10. Among the lectures announced already 
the. following may be mentioned : — Prof. Grubenmann, 
of Zurich, “ Ueber die Entwicklung der neuern Ge- 
sfcinslehre ” ; Prof. Fuhrmann, of Neuchdtel, “Voyage 
d ’etudes scientifiques dans les Cordill^res de Colombic ” ; 
Dr. de Quervain, of Zurich, “Die Durchquerung 
Gronlands durch die schweizerische Expedition und 
doren Ergebi^sse ” ; Prof. Keller, of Zurich, “ Die 
^ Tiergeographie des Kaukasus”; Prof. Maillefer, of 
Lausanne, “Les lois du g^otropisme ” ; Prof. Rikli, of 
Zurich, “ Pflanzengeographische Studien fiber die 
Kaukasflslander ” ; and Prof. Dutoit, of Lausanne, on 
a subject of physical chemistry. On September 9 the 
Swiss mathematical, physical, chemical, geological, 
botanical, and zpological societies will also hold their 
annual meetings at Frauenfeld. A number of attrac- 
tive excursions have b&n arranged for visitors. Per- 
sons desiring to attend the meeting of the Swiss 
Association should communicate with M. A. Schmid, 
•president of the committee, at Frauenfeld. 

The Board of Agriculture and Fisheries has issued 
a circular intimating that numbers of salmon smolts 
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and kelt^ hive been “marked** in ^Various'. 
by meane ibf a vdre, or ; to 

the dorsal fin/ v|l 5 e.Wardi 5 for' lh® i^turn 

of theic' marks, ‘ tnevj^ai|iculars of 

sex, length, weight, and condition of the 'fi^ to which 
it was attached, and by a few scales t^ce^l from the 
body of the fish behind the gill-cover* The object 
of these experiments is to trace the migrations of 
the fish, mainly the length of the period spent in the 
sea. The object of the removal of the scales is to 
determine, from a microscopical examination of the 
latter, the age of the fish and its history as regards 
sexual maturity and previous spawning acts. Anglers 
and others interested in the study of the salmon will 
welcome the instigation of these experiments by the 
Board. Investigations of a Similar kind have been 
made so far mainly by private persons in this country, 
but with the resources at the command of the Board 
very valuable results should be obtained. The inves- 
tigation is, of course, one which depends for its suc- 
cess upon the cooperation of sportsmen and fishermen, 
and we cordially recommend that this assistance be 
rendered. 

On May 23 a communication was made to the Hon. 
Society of Cymmrodorion, by Mr. T. A. Acton and 
Mr. W. Burton, descriptive of the excavations that 
have been conducted during the last three years at 
Holt, near Wrexham. Mr. Acton has discovered the 
site of a tile and pottery works of the twentieth 
Roman Legion, and he gave a review of the dis- 
coveries of the foundations of buildings for housing 
the workers and probably the garrison of what must 
have been practically a frontier post, and also of the 
excavations of a scries of potters’ kilns. Thousands of 
fragments of Roman tiles and pottery have been ex- 
cavated from the site, and are now in process of 
classification. Mr. William Burton explained the 
construction of the kilns, which are fortunately so 
well preserved that the leading features of the con- 
struction of both the circular and rectangular kilns 
used by the Romans in v^arious parts of the empire 
are now clearly established; they foreshadow in a 
remarkable way the main principles of modern kiln 
construction. Mr. Burton exhibited three models of 
different types of kilns made from careful measure- 
ments of the remains, and these will be deposited 
ultimately in the British Museum. 

The census report of the Nicobar Islands for 1911, 
just published, gives a good example of the custom 
of Couvadc or “hatching.” For some days or even 
weeks before the wife’s confinement, the people in 
the hut, as a form of sympathetic magic, unloose 
all the cane and fibre lashings of their spears or 
vessels. During the first month after the birth of 
his first child the father is treated as an invalid. On 
subsequent occasions this lasts only one or two 
davs. He is looked after and fed by his wife, and 
may not bathe or chew betel. These rules, which 
are enforced by the Menluanas, or medicine-men, are 
so irksome that it is believed their observance accounts 
for a widespread avoidance of maternity among the 
women. 
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The classical account of the pagan tribes of the 
Malay Peninsula by Messr#. "Skeat an 4 Blagden is 
being gradually supplemented by latef inquiries 
among this interesting people; but these investiga- 
tions only serve to prove the correctness of the earlier 
record. Mr. L. H. • N. Evans now publishes in the 
Journal of the Federated Malay States Museum, which 
lakes the place of the Perak Museum Notes, an 
account of the Besisi of Tamboh, Kuala Langat,. 
Selangor. Their advance in culture is illustrated by 
the fact that they are now able to ride bicycles, which 
they borrow from the Chinese. Mr. Evans made a 
considerable ethnographical collection, including 
specimens of two methods of lire-niaking — by the saw 
and drill -which are being replaced by the use of 
matches and the flint and steel. As an example of 
culture contact, two ingenious forms of animal traps 
are now found in use from Nepal and Assam eastward 
through Indo-China and (ho Malay Peninsula, and all 
over the Greater Sunda Islands. 

Tiir researches that are being carried out at the 
present time, with so much patience and minuteness, 
upon disease-producing parasites, though undertaken 
primarily with practical aims in view, are helping to 
accumulate in many cases data of great value from a 
purely scientific and theoretical point of view. It is 
becoming, for example, increasingly evident that the 
pathogenic trypanosomes represent a group of in- 
cipient species in process of coming into being, in 
many cases differentiated physiologically, but not 
morphologically. From this point of view the human 
trypanosome generally known as Trypanosoma 
rhodesiense is very interesting. It is possible that it 
is an old-established species lately discovered; but it 
is far more probable that it has become but recently 
differentiated, and that it represents either a race of 
T. hrticii that has acquired the power of living in 
human blood, or a race of T. gambien.se adapted to 
transmission by Glosstna morsitans. The former view 
has been advocated by Bruce and his colleagues, of 
the Royal Society’s commission working in Nyasa- 
land; but Stephens and Fantham, in a paper in the 
Annals of Tropical Medicine and Parasitology (vol. vii., 
No. t), find it difficult to distinguish between T. 
rhodesiense and T. gambiensc by means of measure- 
ments. The chief distinctive character of T. 1 
rhodesiense is the presence of the so-called posterior 
nuclear forms, which are studied by Blacklock in a 1 
memoir in the same journal ; these forms have been 
found, however, in other species of trypanosomes, in- 
cluding T. brucii, I 

We have received a report by Prof. E. C". Starks, 
issued in the Leland Stanford Junior University Pub- 
lications, on the fishes collected by the second Stan- 
ford expedition to Brazil, in which several species 
are described as new. A report has also reached us 
on the fishes of certain tanks in Bengal, drawn up 
by Mr. T. Southwell and Capt. R. B. S. Sewell, and 
published at Ranchi by the Bihar and Orissa Deparjt- 
ment of Agriculture. 

The March issue of the Proieedings of the Phil- 
adelphia Academy contains a report on parasitic worms J.. 
infesting the animals in the local zoological gardens. 1 
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The average number of infestations is about fort}r-five 
per annfim, but in 1910 there was a rise, due to the 
prevaljtince of cestodes in birds, while a second rise, 
owing to nematodes in parrots and parching bir^s, 
occurred in the following year. , Among mammals 
Carnivora are much more heavily infested than any 
other order, monkeys, ungulates, and marsupials 
making nccirly a dead-heat for second place. The 
new observations confirm previous statements that 
nematodes arc the most common parasites, these being 
followed by cestodes, flukes, and Acanthoccphali, in 
the order named. 

In The American Museum Journal for March Mr. 
Barnum Brown describes, with a good series of photo- 
graphs, the discovery at Rod Oeer River, Alberta, of 
a new crested dinosaur, now named Saurolophus, the 
crested saurian.” In life this animal was about 32 ft. 
in length, and stood about 15 ft. in height when 
erected. Lik(‘ 'lYacodon, it was a herb-eater, and 
unable to defend itself frgm the contemporary flesh- 
eating Alhertosaurus, t*xcept by its power of escaping 
danger by swimming. Cireat numbers of these 
creatures lived in the prehistoric coastal marshes, and 
in a single quarry on the Red Deer River bones of- 
Several hundred individuals, mostly of this kind, have 
been washed out of the bank. Another set of bones 
discovered in the same district represents the skeleton 
of another new dinosaur coming from an older forma- 
tion, and probably an ancestor of Saurolophus. 

The first of a series of studies on the evolution of 
the teeth of primates, by Dr. L. Bolk, professor of 
anatomy in the University of Amsterdam, has been 
published (G. Fischer, Jena, 1913, pricp 5 marks). A 
completely new interpretation is given of the relation- 
ship between milk and permanent teeth. We have 
hitherto regarded them as belonging to different 
epochs of evolution — the milk teeth representing a 
primary denial outfit, the permanent a secondary 
acquisition. Prof. Bolk, from a prolonged inquiry 
into the developmental stages of the teeth of reptiles 
and mammals, has accumulated evidence to show that 
both reptiles and mammals have arisen from a stock 
which was furnished with three rows of teeth, all of 
which came into use at the same time. In both 
reptiles and mammals the outer row is represented 
by vestiges — the so-called pre-Iacteal dentition. In 
reptiles the middle and inner rows persist and come 
into use together. In the higher or diphyodont mam- 
mals the middle rows come into use first, forming 
the milk dentition, while the inner is delayed in its ' 
appearance, and forms the permanent set of teeth. 
In lower or monophyodont mammals both middle and 
inner rows of teeth — that is to say, milk and per- 
manent teeth— come into place and use together, 
forming an apparently linear series. Prof. Bolk’s 
hypothesis promises to simplify our conception of the 
evolution of mammalian tceth^ and explains many 
facts which were formerly obscure. 

Mr. W. Engelmann, Leipzig, has lately issued 
parts 55, 56, 57, and 58 of “Das Pflanzcnreich.” This 
magnificent regni vegetabilis conspectus is making 
l^id progress, though up to the present time only 
one group (Sphagnaceae) of cryptogamous plants has 
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been dealt with. Heft 55, by Prof. Engler, begins the 
account of the Philodendroideee section of the large 
f^imily Araceae by Engler and |Crause, and is im- 
usually well and fully illustrated with new figures. 
Heft 56, by Dr. F. Krani^in, forms a self-contained 
monograph of the ** Indian shot *’ family, Cannaceae, 
and concludes the treatmtint of the interesting order 
Scitaminales, the remaining throe families of which 
(Musaccae, Zingibcraceae, Marantacoai) have already 
been described by Schumann; in his introduction the 
author gives an account of the various interpretations 
which have been put forward|.pf the structure of j:he 
outer floral organs in Canna, the sole genus in the 
family. In Heft 57, Dr. Pax, assisted by Kathc 
f^ffmann, continues the monograph of the large and 
ditTicult family Eiiphorbiaceae ; in addition to figures 
of many of the species, there is given a useful table 
showing the geographical distribution of the genera 
belonging to the section^^ (Chrozophorinae) dealt with 
in this part. ^ Heft 58, by G. Gruning, gives the 
Stenolobeac section of the sam^ family. 

Wk have received a copy of voL xlviii.. No. 8, of 
the Proceedings of the American Academy of Arts and 
Sciences, consisting of an extensive memoir by Mr. 
J. W. Hotson on culture studies of fungi producing 
bulbils and similar propagative bodies. In this paper 
the author brings together the scattered referencei in 
mycological literature to the occurrence in various 
fungi of these propagative bodies, which are cell- 
masses ranging from spore-like structures to large 
sclcrotium-like forms, and indeed shading gradually 
into these two definite and distinct types (spore and 
sclerotium) of reproductive body. After describing in 
detail, with numerous excellent figures on twelve 
plates, the structure and development of bulbils in the 
various species examined during his long-continued 
culture experiments, the author discusses the morpho- 
logical significance, distribution, and occurrence of 
bulbils in fungi. He concludes that in most cases, if 
not in all, these bodies are not to be regarded as 
abortive spore-fruits (ascocarps), but rather as an 
auxiliary method of reproduction that has been inter- 
polated in the lif^history of certain fungi without 
definite relation to other pijethods of reproduction they 
may possess, or that if they have in reality been 
derived from some other reproductive body, this was 
more probably some form of non-sexual spore rather 
than the primordium of an ascocarp. 

The Memoirs of the Indian Meteorological Depart- 
ml^nt, vol. xxi., part 7, contain an interesting inquiry 
into the cold weather storms of northern India by 
Dr. G. T. Walker and Rai Bahadur Hem Raj. It 
is pointed out that the storms in question, which 
'titv or between December and April, are of consider- 
able agricultural importance^ and that it is extremely 
desirable that their origin should be ascertained, the 
view that these rain-bearing disturbances are gene- 
rated over the arid districts of Persia and Baluchistan 
being by no means free from difficulty. An examina- 
tion of charts recently prepared by the Meteorological 
Service of Egypt for the years 1906-12' shows that 
about seven-tenths of the disturbances which affect 
north-west India in those months are continuations 
of depressions from southern Europe, but the paths of "i 
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the depressions viry considerably from year’ to year. 
In order to cqnfirnv the origin of most of storms 
without a. Iar|e .qxj^diture of; kboufr,^ m 
.^eharts,: Dr. .Walker had recourse; to statistical' methods. 
He s^ys that if these storms pass' oyer, Syria or Asia 
Minor it is to be expected that severe winters with 
much precipitation in these areas will tend also to be 
severe winters in north-west India. *‘A calculation 
was accordingly made of the correlation coefficients of 
the seasonal rainfall in north-west India with those of 
rainfall in places to the west for which records were 
available.” The evidence shows that the winter 
seasons in the west of Asia Minor, in Syria, and in 
Malta have a closer resemblance to those of north- 
west India than do the winter seasons of Persia and 
Mesopotamia. 

I In his presidential address to the Institution of 
Mining and Metallurgy, delivered on March 13, 
a{;Cdpy of which has just reached us, Mr. Bedford 
McNeill devoted his attention more particularly to the 
j statistics of production of the more important metals, 

• laying especial stress upon the precious metals. He 
showed that the production of metals was increasing 
at a rate quite unexampled in the history of the world, 
the percentages of increase during the decade ending 
I in 1911 ranging from 29 in the case of lead up to no 
I less than 513 for aluminium, whilst it was 58 for iron 
and 68 for copper. The metal miner is tl^jbrefore 
supplying the world with the metals used in the arts 
upon an enormously greater scale than ever before. 
As regards the precious metals, it is shown that 
within the above-named decade the production of gold 
has increased by 79 per cent., and that the world’s 
annual output of gold is now more than equal to the 
total production for the si.xty years preceding the year 
1700. Mr. McNeill shows that this increase of pro- 
duction is to some small extent counteracted by the 
remarkable absorption of gold that has been taking 
place for some years past in India, and to a smaller 
extent also in Egypt. The production of silver has 
also undergone an increase, though less than gold, the 
increase during the decade 1901-11 being 41 percent.; 
the actual production of silver during that period was 
ten times as great as that of gold, though this pro- 
portion is one that appears to fluctuate considerably 
i from time to time. 


When our knowledge of the mean depth of the 
oceans was less extensive than it is now, it was 
supposed that a close approximation along certain 
lines was given by the velocity of seismic sea-waves. 
The formula (I.agrange’s) used for the purpose was 
where v is the mean velocity of the waves 
and h the mean depth along the line of ocean 
traversed by them. It was shown, however, by Dr. 
Davison (Phil, Mag,, vol. xHii., 1897, pp. 33-36) that, 
when the depth is variable, the formula gives too 

great a depth, and that it should he 7/ ~ s / I 

being the distance from the epicentre. Prof. Rudski 
^‘Physik der Erde,” 1911, p. 340) suggested the 

^o^nula »J{gh)ds. Prof. G. Platania has recently 

‘made a comparison of the results given by the three 
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formulae in the case of the Calabridn earthquake of 
October 23, 1897, the sea-wa^es of which were regis- 
tered by the mareographs >at Messina and Catania 
(Boll. Soc. Sism. ItaL, voL xVL, iqia, pp. 166-174)*^ 
The actual mean velocity was 102 metres per second, 
while the values given by Davison’s, Rudski’s, and 
Lagrange’s formulae were respectively 109, 114, and 
i2« metres per second. 

VoL. xiii., part 2, of the Proceedings of the Nova 
Scotian Instil utc of Science contains an account, by 
Mr. J. H. L. Johnstone, of measurements of the 
specific resistance of ice at temperatures between o^ 
and —19*^ C., made by a new method, in which the 
rt'ff^cts of electrolytic polarisation were eliminated. The 
values obtained agree fairly well with those obtained 
by Profs. Ayrton and Perry, using a different methpd, 
and show that the value of the temperature coefficient 
is very much higher than that of ordinary electrolytes 
and decreases in value as the temperature de- 
parts from 0°. The same number of the Proceedings 
also includes an interesting account of the sacred 
trees of India, by Capt. J. H. Barbour. 

Wk have received a copy of the reprint of the Car- j 
nogie Institution of Washington paper on the mag- * 
neti(^ survey work in southern and central Africa 
('arried out in 1908 and 1909 by Prof. Beattie, of the I 
South, African College, Cape Town, and Prof. Morri- • 
son, of Victoria College, Stellenbosch, who for the 
time necessary were made officials of the Carnegie * 
Institution. The cost of the work was defrayed by 
the Carnegie Institution, 2000?., the Ro3%al Society, I 
250!., and Sir L. S, Jameson and Sir L. Mitchell, 
100/. The survey covers the regions between the 
Zanibezi and the Nile, including parts of north- 
t‘astorn Rhodesia, the Congo, German East Africa, 
Uganda, Nyasaland, and Bfitish East Africa, with 
further observations in Cape Colony and German 
South-West Africa. Throughout most of the journey 
the only means of conveyance was by native carriers, 
and the histor}'^ of the expedition reads like a chapter 
of Livingstone’s travels. We offer our congratulations 
to Profs. Beattie and Morrison on the successful 
accomplishment of an important and much-needed 
piece of magnetic survey work. 

Separate copies have reached us of a considerable 
number of papers which have been published by the 
staff of the Reichsanslalt during the present year. 
Dr. F. Henning has compared the platinum resistance 
with the hydrogen th<‘rmometer at temperatures be- 
tween o® C. and - 193*^ C. He finds that Callendar’s 
formula connecting the two holds only down to 
"40° C., andAproposes another formula, which holds 
over the whole range. Drs. K. Schecl and W, Heusc 
have determined by the continuous-flow method the 
speqific heats at constant pressure of helium, hydrogen, 
nitrdgen, oxygen, air, and carbonic oxide, at tem- 
peratures down to that of liquid air. The specific 
heats of helium and hydrogen increase with increase 
of temperature, the others decrease. In connection 
with these researches a thermostat suitable for low 
temperatures has been devised by Dr. Henning. It 
depends on the passage of a stream of liquid air 
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through a suitable liquid, as, for example, petroleum! 
ether. The air evaporates in the liquid, and the ratei 
of evaporation determines the temperature to which 
the liquid is cooled. The former paper# will be found! 
in the March and April nutnbers of the Annalen der 
Physik, and the last in tfe^-February number of the 
Zeitschrift fiir Instrumentenkunde. 

It has long been known that the photometry of 
sources of light widely differing in colour is rendered 
difficult by the peculiarities of the eye, especially at 
low illuminations. Un||l recently this was not of 
much practical importance, since most of our com- 
mercial illuminants yielded continuous spectra and 
light of substantially the same 1 :int. Now, howevej;:, 
things are changed. A recent communication by 
Messrs. Broca, Jouast, De la Gorce, and Laporte 
(Bull. Soc. Jnt. des Electriciens, February, 1913) shows 
the perplexities likely to be-Jteet with in comparing 
such sources as the mercury-vapour femp and the 
new neon tube. The fortner contains only yellow, blue, 
and green light, the latter only red and orange rays 
between 0 585 > and 0 640 /i. The authors meet with 
differences of 100 per cent, or more, according to the 
illumination of the photometer screen. Similar dis- ’ 
crepancies are caused by the personal errors of dif- 
ferent observers. To these difficulties, due to the 
colour of the light, must be added those arising from 
the fact that the light is not a point, but a tube of 
considerable dimensions, so that the ordinary inverse 
square law of photometry does not apply. Another 
interesting observation is that objects illuminated by 
the neon light appear more sharply defined than in 
the case of ordinary illuminants. The reason would 
appear to be that the monochromatic nature of the 
ight avoids the results of chromatic aberration in 
the eye. 

Some new experiments on the preparation and pro- 
perties of pure alcohol are described in the Chemical 
Society’s Journal by Mr. R. W. Mcrrinian. The 
density of the pure alcohol was established for about 
forty samples as 0-80628 at o°/4°. was shown that 
freshly burnt quicklime pr^ared from marble is a 
better drying agent than m^allic calcium, which pro- 
duces no improvement in alcohol dried by lime. In 
distilling the alcohol from the lime it is necessary to 
I reject the first and last fractions; the latter have a 
high density, which is attributed to partial dehydration 
of calcium hydroxide as the temperature of distillation 
rises from 80° to 100° on the water-bath. 

A “ New Iron Bacterium ” is described by Mr. 

M. Mumford in . the Transactions tf the Chemical 
Society. It was discGSVered in the Bridgewater CanaU 
unncls at Wasley, Lancashire, where the water con- 
ains much iron derived from colliery pump water. 
The new bacterium appears Jto have a twofold action, 
m aerobic action whereby it precipitates, ferric 
hydroxide from iron solutions, and an anaerobic action 
which transforms the ferric hydroxide into bog iron 
ire with paftial reduction of the iron to a ferrous 
itate. It is probable that the deposits of bog ore are 
due to this organism rather than to the higher bac- 
eria, since the latter have-not the facultative power 
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• necessary to dehydrate and reduce the ferric hydroxide 
' to bog ore. 

The English Ceramic Society has recently issued 
the twelfth volume of its Transactions, and is 
to be congrat||Jated on;jP& good work which it con- 
tinues to do in furthering the application of scientific 
methods to so important an industry. Attention may 
be directed specially to a paper by Mr. A. J. Campbell 
in which the application of “ surface combustion ” to 
pottery practice is suggested, and to a description by 
Dr. W. R. Ormandy of an “ Electrical Process for the 
Purification of Clays.” This consists in partially 
coagulating the emulsified clay by the addition of 
electrolytes, and then further purifying the emulsion 
RV passing it through a vessel containing electrodes 
differing in potential by 6o to loo volts. The chief 
impurities are electropositive, and can thus be re- 
moved, even when present in very fine particles. The 
day-substance is electronegative, and is laid down in 
the form of a continuous blanket yards wide a^^'d 

in. thick. It is deposited in a remarkably dry state 
with|)nly i<S to 20 per cent, of water, and may contain 
as much as 99 5 per cent, of china-clay substance. 

Messrs. J. and A. Churchill have nearly ready an 
English translation of the Italian work, “A Treatise 
on General and Industrial Organic Chemistry,” by 
Dr. Ettore Molinari. The work of translation has 
been carried out by Mr. T. H. Pope, of the School of j 
Malting’ and Rrewing of the University of Birming- 
ham. 

An examination of ‘‘The Social Guide, 1913,” which 
has now been issued by Messrs. A. and C. Black, at 
the price of 2s. 6d. net, shows that the editors regard 
some scientific meetings at least as social events. 
Attention is directed, for instance, to the meetings of 
the Royal Society, the Royal Institution, the Royal 
Geographical Society, and the British Association. 
The University Extension meetings arranged in the 
summer by the Universities of Oxford and Cambridge 
are also referred to, but, speaking generally, the 
matters of prominence relate to sports and amuse- 
ments. The subjects are arranged alphabetically, but 
an index would assist reference greatly. 

vP ~ p N 

Errai um.- -The term ’ on p. 279 of Nature 

J 

p,M 

of May 1$ should have Ij/ccn - Kr ~ * 


OUR J^TRONOMICAL COLUMN. 

Astkonomicai: Occurrences for Junk : — 

June X. 4h. 4m. Venus in conjunction with the 
Moon (Venus 4° 38' S.)'. 

,, i2h. O; Mercury in superior conjunction 
with the ■ 

4. oh. 25m. Saturn in conjunction with the 
Moon (Saturn 6° 22' S.). 

,, i6h. 4m. Mercury in conjunction \sdth the 
Moon (Mercury 3® 48' S.). . 

7. 4h. 40m. Neptune in conjunction with the 

# Moon (Neptunj 5® 9' S.). 

19. i4h. 26m. Jupiftr in conjunction with the 
Moon (Jupiter 4° 47' N.). 
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June 21. 8h. 8m. Uranus in conjunction with the 
Moon (Urfitius 3° 27' N.). 

,, I3h. 9m. J Sun , enters S^n of , Cancer — 
. summer commences. ;/ 

22. 6h. om* Vesta in conjunction wil^ the 

^Moon (Vesta 0^1' N.). ^ 

* 23. 22*h. 35m. Mercury in conjunc9bn'’ with 
Neptune (Mercury 2® ii^ N.). 

24. 2h. om. Venus at greatest distance from 

the Sun, ’ 

29. 5h. 5m. Mars in conjunction witlF'i' the 

Moon (Mars 4.® 51' S.J. 

30. 7h. 4m. Venus in conjunction with th- 

Moon (Venus 7® 44' S.). 

Comet (Schaumasse ). — Astronomische l^ach- 

richten No. 4652 contains not only numerous observa- 
tions of the comet which Mr. Schaumasse discovered, 
but three sets of elements and ephemerides computed 
by Kiess and Nicol.son, Ebell, and Fayet and Schau- 
masse. The observations made between May 7 and 
II give the magnitude between 9*5 and ii. 

The following parabolic elements are those calcu- 
lated by the last two observers mentioned ^above, and 
they are based on Schaumasse’s observations at Nice 
on May 6, 7, and 8 ; — 

T — 1913 May i«;*4222 M.T. Paris, 
w = 53" 32' 8'^' 

53=315 21 7 [-1913*0 

/ = I ^2 31 26 j 
loq: r/ = o * 1 62920 

Ephemeris for 12/1. M.T, Paris. 

h. m. C. ' 

May 30 ... 17 45 55 — +3^ 31 

June I ... 17 15 56 ... +40 6 ' 

„ 3 ... 16 45 33 •• *+*41 9 . 

„ 5 ... 16 15 50 ... +41 35 

Effective Temperatures of Stars. — A n important 
communical;ion is published in the Comptes rendus of 
May 5 (vol. clvi., No. 18, p. 1355), by Dr. Charles. 
Nordmann, relative to the effective temperatures of 
stars. It will be remembered that Dr. Rosenberg 
published recently (Astronomische " Nachrichten, 
No. 4628, p. 360) the results of measures of the effec- 
tive temperatures of seventy stars based on the deter- 
minations of the intensity of the photographic spectra. 
It will be remembered also that Dr. Nordmann made 
a like series of measures based, on the oth#r hand, 
on visual observations. As the two series of measures 
deal with different regions of the spectrum they^ may 
be considered as independent determinations, and Dr. 
Nordmann here compares the results obtained in 
cases whore the same star has been measured. The 
following table shows the resulting comparison : — 

Effective temperature.s 
(in absolute decrees) 

Nordmann Rosenberg Spectral types 
AA 460-630 AA 400-500 (Lockycr) 

5 Persei 18500 ... 15500 ... Algol ian 

... 15200 ... 23000 ... Crucian 

^ »» (Algol) 13300 ... 12000 ... Algolian 

a Lynx; (Vega) 12200 ... 22000 ... Sirian 

a Persei 8300 ... 6500 ... Polarian 

a Urspe Minoris (Polaris) ... 8200 ... 5200 

a Canis Minoris (Procyon) ... 6800 ... 7000 ... Procyonian 

7 Cygni 5620 ... 5100 ... Polarian 

Sun 5320 ... 4950 ... Arcturi^^ 

a Aurigse (Capella) 4720 ... 4500 ... ,, 

3 Andromedrv 3700 .. 2650 ... Antarian 

a Tauri (Aldebaran) 3500 .. 2150 ... Aldebarian 

Dr, Nordmann directs attention to the good agree- 
ment of the two series, with one or two exceptions, 
which he discusses, and points out that if the stars be 
arranged in the order of ascending temperature.? they 
become hotter and hotter as one passes from the 
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AWebarian and Antarian types to helium stars. This, 
he states, conforms to the th^mal classification which 
Sir Norman Lockyer deduced from his qualitative, 
study of the stellar spectra. *1 ' v;’ 

Tuk Work of Sir Wu^uam Huggins. *-~Under this 
headinfC» hi The Astrophyical Journal for April 
(vol. xKxvii., No. 3) Prof. G. E. Hale takes 
the opportunity of a^^ain cheering up those 
astronomical observers wlio possess only a small 
and limited instrumental equipment, and may 1 011- 
ceive the idea that the multiplication of large instru- 
ments renders any attempt at research on their part 
useless. Being the director of an observatory which 
may be considered the best equipped, contains the 
hir^cst instruments, and is situated on a nearly ideal 
mountain site, it may appear that he is only trying 
to console workers with modest means. But this is 
not so. Prof. Hale knows the value of both large 
and small instruments, and there is abundant work 
for both Classes. The reader should look through 
this article and he will find depicted there the mag- 
nificent work of amateurs, in spite of the fact that 
large instruments were in active employment at* the 
time the work was done. Sir William Huggins he 
takes as an example of one of “that great English 
group of amateurs,'* and he directs attention to the 
fact that while in 1856 he acquired his first telescope, 
a 5-in, refractor, in 1858 an 8-in., and in 1870 an 
i8-in. reflector, such powerful instruments as 15-in. 
refractors at Pulkovva and Harvard, Lord Rosse’s 
6-ft. reflector, T^assoirs 4-ft. reflector, the Melbourne 
4-ft. reflector, &c., did not deter him from securing 
results of the highest importance. 

Prof. Hale concludes in the following terms : — 
“Every investigator may find useful and inspiring 
suggestions in the life and example of Sir William 
Huggins. Their surest message and strongest appeal 
will be to the amateur with limited instrumental 
means, and to the man, however situated, who would 
break new ground.*' 

THE SCOTT EXPEDITION TO THE 
ANTARCTIC, 

^piIE huge audience which filled the Albert Hall on 
A Wednesday evening, May 21, on the occasion of 
the Royal Geographical Society’s meeting to hear 
Commahder Evans’s account of the Scott expedition 
to thp Antarctic, showed no less by its eager plaudits 
than by its suppression of them at the fitting moments 
that the public sense of the tragedy of the expedition 
is not dulled by familiarity. Yet throughout the pro- 
ceedings there was no false note of sentiment; the 
president, Lord Curzon, stated, without risk of mis- 
understanding, that the tribute of the society to the dead 
had been paid already, and begged any (and there 
tvere some) who felt that “ this great reception is 
inconsistent with Ihe feelings of sorrow which affect 
us all V to “abandon such a reflection,” for that he was 
sure that .Scott himself would not have had his com- 
panions forgo the reward of their labour. And the 
story of the expedition was told by Commander Evans 
very simply; he exhibited the sense of loss which all 
his collaborators share in a few words only, and by 
implication* rather than by direct stat(*ment. Finally, 
the^.tribute paid by both president and lecturer to the 
generosity of the public and to the Government for 
the provisions made for the dependants of those who 
arc lost showed that any criticism which has been 
directed against the allowances made from the public 
funds is without ofllcial concurrence. 

Tt was satisfactory to learn that the funds subscribed 
will admit of the proper publication of the scientijfic 
results of the expedition. As regards these results, 
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not a great deal emerged from the lecture which was 
not already realised by those who have taken interest 
in this aspect of the" work accomplished. Nor was 
it to be expected that any detail should be given within 
the compass of a single lecture, though long; for it 
was long, and a tribute is Sue to Comjmander Evans, 
who so ably sustained the strain of delivering it, and 
never for a moment allowed the intense interest of 
the audience to wane. And here a word, though per- 
haps scarcely appropriate in this place, may be per- 
mitted in commendation of the singularly well-chosen 
organ music which was given before the opening of 
the proceedings. 

But if it is scarcely possible, after hearing the lec- 
ture, to add materially to what is already known as to 
the scientific results of the expedition, it is right at 
the outset to record the full measure in which tht* ' 
value of those results has clearly been enhanced by 
photography. Obviously no photographer to any ex- 
pedition has laboured with a more thorough sense of 
his duty, or more successfully, than Mr. Pouting. 
The lecture was delivered with lowered lights and 
with an accompaniment of lantern slides throughout, 
and was followed by a few kinematograph films of 
extraordinary interest. It is impossible to over-prai.se 
the beauty of the photographs, nor is it easy to select 
those of chief scientific interest, though an exquisite 
series showing new ice. at successive stages of forma- 
tion may be specially mentipned. Of the moving* pic- 
tures, those of the killer whales were singularly clear, 
though the motion of creatures of their kind is fami- 
liar to many; those which showed seals leaving and 
entering the *water through ice-holes were of . even 
greater interest and value. 

Some wonder has been expressed, with the vast 
area unexplored in the Antarctic region and the many 
problems awaiting solution in mind, that Scott elected 
to follow Shackleton’s route, or even (and this criti- 
cism dates from early Arctic days) that he or anyone 
else should desire to reach the geographical pole at 
all. Against this there should be recalled the desire 
once expressed by a high Antarctic authority, that the 
south pole should be reached as quickly as possible 
sinc(‘, until it should be, explorers would not rest 
content with work in other directions merely. On this 
count criticism is scarcely to be directed against .Scott’s 
expedition, for it included the largest scientific staff 
ever taken to the Antarctic, and scientific research 
certainly played no subordinate part in relation to the 
journey to the pole. We know already of the devotion 
with which Scott himself and his lost companions 
carried their geological speciniens to the end of those 
last dreadful marches. Commander Evans showed 
how the three weeks during which the ship was held 
in the pack on the outw’ard voyage were “not wasted,” 
for magnetic observations, soundings, and serial sea 
temperatures were obtained, 'while marine biological 
w'ork of importance was also done. Only the impo-s- 
sihility of finding a suitable base at Cape Crozier pre- 
vented the expedition from landing there in order that 
the embryology of the emperor penguii^* during wdnter 
might be studied. WiJ,son ' aflerward.s made his 
famous winter expedition thither, and one heard how^- 
he recorded the unimaginable temperature of 109° of 
frost. 

Mr. Griflith-Taylor’s party, which traversed the 
Ff‘rrar Glacier, broke new jf^ound, reaching a valley 
free of snow, containing a fresh- w*ater lake only 
surface-frozen and full of algae. Gravels in this lime- 
stone region, rich in garnets, “were washed for gold, 
but only magnetite was found.** Commander Evans 
also paid tribute to Dr. Simpson’s w'ork as physicist 
and meteorologist, which wa.s carried on after his 
departure by Mr. Wright, who also “made a special 
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studv of ice structure and ^^laciation.” Lieut. Canip- 
bell’s party, in spite of extraordinary hardships, which 
included wintering away from its base, for which it 
was not prepared, was very successful in meteoro- 
logical, magnetic, geological, and surveying »work, 
while the penguins were the object of further study. 
Commander Evans* had lime to commend the work of 
Mr. Griffith-Taylor on the coast of Victoria Land (in 
geology and surve5'ing), as well as that carried out on 
(he ship, not only in the open ocean, but on 4he less- 
known coasts of New Zealand, no more fully than to 
intimate that each of these departments of the whole 
great undertaking is worthy of a fecture to itself, 
which it is to be hoped may be devoted to it. 

Finally, reference is due to the results of the deter- 
mination of the position of the south pole itself, as 
Ns^;.lainccl by ’Amundsen and by Scott. The latter fixed 
the exact spot by means of a 4-in. theodolite, “at a 
point which only differed from Amundsen’s reckoning 
by half a mile,” that is to say, “by one scale division 
oil the theodolite, which was graduated to half a 
minute of arc. Experts in navigation and surveying 
will always look on this splendidly accurate deter- 
mination as a fine pi^ce of wflrk, by our own people 
as well as by the Norwegian explorers.” 

At the annual meeting of the society on Monday 
last, in the Theatre, Burlington Gardens, Lady Scott 
was presented by Earl Curzon with (he patron’s 
medal and the special Antarctic medal aw'arded to her 
husband in 1004, inclosed in an inscribed silver casket. 
Mrs. Wilson also received a patron’s medal awarded 
to Dr. E. A. Wilson. To Lieut. Campbell was pre- 
f'litdd a gold ivatch as a special award. 

THE BRITISH SCIENCE GUILD. 

seventh annual meeting of the British Science 

Guild was held at the iNlansion House on May 
21, the Lord Mayor in the chair. In his opening 
remarks, the Lord Mayor made S3'mpathetic reference 
to the aims and work of the guild, which, he said, 
seeks to further the application of scientific methods 
to all human endeavour and advocates the adoption of 
measures fur the conservation of natural resources; 
in other words, its desire is to foster national 
elficiency. The Right Hon. Sir William Mather 
was elected president of the guild in suc- 
cession to Lord Haldane, who has been presi- 
dent since . its foundation. The new vice-presi- 
dents elected were Lord Sydenham, the Right Hon. 
the Lord Mayor of London, the Right Hon. Sir John 
Brunner, Bart., Sir Patrick Manson, and Sir Philip 
Watts; and other ne\v members added to the 
executive committee are Mr. Charles Bathurst, M.P., 
Mr. R. Kaye Gray, Sir Philip Magnus, M.P., and 
Mr. Robert Mond, 

_^/nie annual report, which was adopted at the meet- 
‘mg, surveys the activities of the guild in many direc- 
tions. Reference is^made in it to the new Post Office 
service for the synchronising of clocks — a subject 
which the guMd has done much to promote. Other 
matters referred to are the final report of the Royal 
Commission on Tuberculosis, the new horticultural 
branch of the Board of Agriculture and Fisheries, the 
conversion of the Sleejjjng Sickness Bureau into the 
Tropical Diseases Bureau, the Society for the Pro- 
motion of Nature Reserves, and the Royal Commis- 
sions and Departmental Committees appointed during 
the year to deal with subjects with which science has 
some relationship. All these Commissions and Com- 
mittees have been announced already in Nature, but 
the report of the guild brings them together in a 
convenient form as .a record of official action. 

The various committees of the guild continue to do 
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valuable work. Tha medical and agricultural cohi- 
mittees have drawn up a report on the Government’s 
Milk and Dajries ^11. . While r^cpgnijjdng that tht 
Bill is a very decided advance lia the direption of 
obtaining pure milk, the committees feel that in 
certain respects stronger and more drastic action 
should be taken. A note upon the report of (Jtfi com- 
mittees appeared in Nature of May 1 (p. 222). 

A report on tide and wave energy, and on the pos- 
sibility of utilising this form of energy for power 
purposes, is being drawn up by the, committee on the 
conservation of natural sources of energy; also a 
report on the utilisation of peat, which occurs in such 
enormous quantities in some districts in the British 
Isles and British possessions. 

Owing to the declaration of the Government of the 
intention to bring in a comprehensive scheme to 
reorganise the educational system of the country, a 
joint committee of the education committee and the 
technical education committee, with Sir William 
Mather as chairman, was appointed to consider the 
subject. A valuable report has been drafted, 
which urges that a scientific system of national 
education demands : — 

(1) The, duty of local authorities to make such pro- 

visions as will promote healthy growth during in- 
fancy and throughout school life. ^ 

(2) The absolute necessity of manual work and 
related practical exercises throughout the whole 
course of school instruction, and ajso in the training 
of teiichers. 

(3) Efficient public elementary schools within the 
reach of all children, and attendance at school com- 
pulsor}'^ until the age of fourteen years is reached. 

1 (4) Attendance at continuation schools for at least 

' six hours per week obligatory up to seventeen years 
of age for all young persons not otherwise receiving 
suitable education. 

(5) Suitable secondary schools available for alj who 
can profit by them and will undertake to complete 
the full course of instruction. 

(6) The institution of school certificates to serve as 
passports to higher schools or universities, or as 
testamurs of salisfactorv completion of a school 
course. 

(7) Examin.ations to occupy a secondary place in 

comparison with school records for the award of 
certificates, or to qualify for promotion to higher 
cotlrses of study. * 

(8) Coordination of technical institutions and facul- 
ties of technology in universities in order to prevent 
overlapping and render specialised types of techno- 
logical training available to students who have the 
canacity to profit by them. 

(q) Increased grants to universities and other places 
of higher education for the purposes of ensuring the 
reduction of fees for all courses and promoting post- 
graduate research. 

(10) The position and condition of service of 
teachers of every grade to be greatly improved in 
order to encourage men and women of the highest 
aptitude and qualifications to devote their lives to the 
work of teaching and the advancement of know- 
ledge, 

(11) Readjustment of the shares of the cost of 
education borne by the National Exchequer and by 
local authorities, so that educational progress may 
be made primarily a national responsibility. 

The synchronisation of clocks committee refers to 
the Government action in connection with the sub- 
ject, already mentioned. Since the guild took the 
matter up the Post Office has always viewed the 
matter sympathetically, and this new departure will, 
if it be taken up by those exposing public clocks, be 
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of the utmost value. It is hoped that the rfiilvvay 
companies, at least in the metropolis, will take advan- 
taj^e of this ejfterprise on the part of the Postmaster- 
General, The boroifeb councils have in the past not 
been very sympathetic, but perhaps, now that the 
matter will be arranged for them by the Post Office 
at such a trifling cost, they will adopt a more pro- 
gressive attitude. 

The explosives committee has considered the ques- 
tion of the available sources of nitrates, and the pos- 
sibility of obtaining them during war; also the 
feasibility of manufacturing nitrates on a large com- 
mercial scale in this country. The committee con- 
siders that it is of the utmost importance that nitrates 
should be manufactured in Great Britain, even if the 
manufacture is not profitable; it is, however, of 
opinion that a commercially successful scheme is 
possible. " * 

In the report of the Canadian committee reference 
is made to the conservation of natural resources of 
Canada. A source of great loss to the country is 
the prevalence of forest fires, and last year the 
Government spent the sum of 312,500/. in protection* 
against this source of loss. The protection of native 
birds is also referred to. Much useful work has 
recently been done by the Canadian Waterways Com- 
mission, and in connection with this Dr, H. T. 
Barnes, the hon. secretary of the Canadian committee 
of the guild, has continued his valuable researches on 
ice formation in tjie St. Lawrence. Other subjects 
dealt with are radium standards, university .settle- 
ment, prevention of tuberculosis, and free ice for the 
poor. 

Appended to the report arc the reports of com- 
mittees dealing with the Milk and Dairies Bill, the 
work of the Canadian branch, and on a national 
system of education. Prof. R. A. Gregory contri- 
butes an appendix in which benefactions exceeding 
10,000/. for the pijflrposes of science and higher educa- 
tion are recorded, and a comparison is made be- 
tween the incomes of universities and colleges in the 
United States and that of State-aided universities in 
Great Britain. From this article it appears that the 
total receipts of universities in the United States in 
the yt‘ar 1910-11 amounted to nearly nineteen million 
pounds, and the benefactions to four and a half 
millions. In the same year, the total receipts of those 
universities and university colleges in Groat Britain 
which participate ' in the Treasury grant were little 
more than 600,000/. The receipts from fees in England 
amounted to rather less than 32 per cent, of the total 
income. The amount received from endowment was 
about 15 per cent. ; the receipts from local authorities 
15*6 per cent. The total receipts of all kinds from the 
^chequer amounted to 28-5 per cent, of the income. 

As regards numbers of students in universities and 
technological institutions of university standard, com- 
parison is made with Germany. There are twenty- 
one universities in the German Empire and eleven 
technical high schools or technical universities having 
the power to grant degrees. Taking ine universiti^ 
and technical high schools together, the statistics show 
that in the year 1910-11 they had about 71,000 matri- 
culated students. The total number of full-time dav 
students in the universities and university colleges of 
England and Wales (including those of Oxford and 
Cambridge) in igio-ii was about 17.000, and in Scot- 
land about 7600, in comparison with 55,000 in German 
universities. In the technical institutions of the 
Ibiited Kingdom, the number of day students in 
attendance was about 2000, in comparison with 
1 6,000 in the technical high schools of Germany. 
From other tables given in the. article it appears 
that more than 90 per cent. , of the pupils in the 
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Statje-aided secondary schools of England and Wales 
are under sixteen yejirs of age, and one-quarter of 
the pupils are under twelve years of age. More than 
four-fifths of the pupils, have not jiassed an examina- 
tion of. university matrtculation standard when they 
leave school. Two per ‘gent, of the pupils proceed to 
universities, and 7 per centC^ technical schools a«id 
institutions, medical schooll, training colleges for 
secondary-school teachers, and like places providing 
special training for professions, trades, or commercial 
occupations. 

Rh:CENf WORK IN ECONOMIC 
ENTOMOLOGY, 

‘WVLUABLE memoirs published %y the Ent07Uo- 

^ logical Division of the United States Department 
of Agriculture are constantly reaching us. Of these" 
Bulletin no, on “The Spring Grain-Aphis, or Green- 
bug,” by F. M. Webster and W. J. Phillips, is of 
more than passing interest. The species described - 
Toxoptera graminum, Rondani — has been noticed as 
seriously destructive to wheat and other cereals in 
North America — especially in the Middle W^estern 
States-- during several seasons ^ fron) 1890. In the 
eastern hemisphere it has been recorded only from a 
few localities— Italy, Hungary, Belgium, India, ^outh 
and East Africa. The bulletin, extended to 150 p^iges, 
gives a full account of the insect, its embryology, post- 
natal development, habits, and natural enemies. An 
interesting bionomical observation is that south of the 
35th parallel the species reproduces itself only by 
successive grnerations of virgin females, and «pvcn 
further to the north the sexual generation may be 
omitted from the life-cycle in mild winters. 

Another bulletin which contains welcome original 
contributions to our knowledge of the life-hislorv of 
Hemiptcra is No. 108, on “ Leafhoppers affecting 
Cereals, Grasses, and Forage Crops,” by Prof. Herbert 
Osborn. II. M. RussclPs contribution (No. iiS) on 
the. bean thrips (Heliothrips fasciatus) is also note- 
worthy. It is needless to add that these bulletins all 
deal with practical means for the extern) ination or 
control of the pests. 

As a contribution to animal parasitology, Bulletin 
106, “The Life-history and Bionomics of some North 
American Ticks,” by W. A. Hooker, F. C. Bishopp, 
and 11 . P. W^ood, is worthy of mention. It forms an 
excellent introduction to the ticks of pathological im- 
portance, giving diagnostic characters of genera and 
species, and furnishing in each case details of the 
early stages in the life-history. 

From the Canadian Department of Agriculture we 
have received Dr. C. GoMon Hewitt’s Bulletin, No. 
10,^ on the large larch sawfly {Nematiis Erichsonii). 
This paper gives, in a handy form, particulars of the 
prevalence of the insect as a larch-destroyer in Europe 
and North America.^ British entomologists areT 
familiar with Dr. Hewitt’s work^iiin connection witli 
this insect in the Cumbrian lake district. He finds 
it .still more injurious across the Atlantic, where, h(i 
believes, it must be regarded as an introduced species. 
Naturally he is endeavouring to acclimatise in Canada 
the ichneumon-fly (Mesoleius tenthredints)y which re- 
duced so considerably the sawfly population on the 
shores of Thirlmere. * 

Dr. Hewitt has found time also to contribute to 
Parasitology (vol. v., No. 3, 1912), a short account 
of the larvae and bionomics of Fannia cani- 
cularis and F. scalaris (better known to most 
naturalists^ under the generic name of Homalomyia). 
These curious spinose ^ maggots have an unpleasant 
interest as occasional inhabitants of the human in- 
testinal and urinary tracts. 
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From the Imperial Indian Government’s Agricultural 
Research Station at Pusa has been issued Bulletin 
No. 28 on “The Cultivation of Lac in the Plains of 
India,” by C. S. Misra, a well-illustrated account of 
the insect (Tacfiardia lacca), the trees on which it 
thrives, their culture, the collection of the product, the 
manufacture of shellac, its economic uses. The 
most dangerous enemies df the lac insect appear to be 
the predaceous caterpillars of four species of moth. 

FORESTS AND CLIMATE. 

'^PHE very general belief in the influence of forests 
^ upon climate, and especially upon rainfall, is 
discussed by Prof. R. de Courcy Ward in an interest- 
ing article in the April number of The Popular Science 
\^Ionthly. The subject is very complicated, and the 
author points out that we must be careful not to put 
the cart before the horse; in other words, the forests 
are the result of the rifinfall, and not vice versd. 

The various questions involved are discussed in detail, 
the following being among the points dealt with : — 
(i) The historical method; (2) why forests should j 
influence climate; (3) influence upon (a) temperature, 1 
(6) humidity and^ evaporation ; (4) the cases frequently | 
cited as showing an influence upon rainfall ; (5) recent I 
European studies. Among the authorities quoted, I 
Heilman n has shown that the increase in the rainfall 
over a forest is ciccompanied by a lessened fall to 
i.o ward— simply a slight difference in distribution. 1 
Both Voeikof (Russia) and Ilann (the leading I 
authority on climate) believe that the vast tropical 
forests may increase the amount of rainfall. But as 
regards our own latitudes the author considers that 
there is at present no conclusive evidence that forests 
have a significant effect upon the amount of rain- j 
fall, as distinguished from the amount of the rain- 
raich in the gauge. 

There is comparatively little popular interest in the 
possible influence of forests upon temperature; the 
forest is a little cooler than the open in summer, and 
possibly very slightly warmer in winter. Supan sums 
up the case as follows : — “ No one will care to main- 
tain that the system of isotherms would be radically 
altered if Europe and Asia were one great forest from 
ocean to ocean.” With regard to moisture, the author 
thinks that the local supply from forests cannot play 
any considerable part in the great rain-producing 
processes. 

SYSTEMS OF LONG--DISTANCE WIRELESS 
TELEGRAPHY. 

'"PHE Advisory Committee appointed by the Post- 
^ master-General to consider and report on the 
merits of existing systems of long-distance wireless 
telegraphy has made its report. The Conimittee heard 
(Evidence in private from representatives of the Mar- 
coni, the Telefunken, the Poulsen, the Goldschmidt, 
and the Galetti interests, and of the Admiralty, and 
the members visited a number of stations. 

^ The report is strictly limited to practical considera- 
tions, and deals with matters of engineering rather 
than of scientific interest. From the point of view of 
the building of^stations for immediate operation in the 
Imperial wireless* chain,’ the, report is overwhelmingly 
in favour of the Marconi Company, not only on 
account of its plant, but also on account 

of its experience; though the Conimittee points 
out that it w’ould be possible for the Government to 
get together a highly traified staff aj|^d erect the 
stations, using any desirable patents under the pro- 
visions of section 29 of (he Patents and Designs Act, 
1907* The Marconi spark plant was tested by the 
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Committee as to duplex working, and as to automatic 
transmission at the rate of sixty words per minute, 
across the Atlantic, a distance of 2300 miles. The 
Committee found Transatlantic cdmmuhication prac- 
tically continuous, though ftere are p^iods when the 
signals become very weak; and there are occasional 
periods when no signals at all can get through. 
These weak periods are due to natural causes, and can 
probably only be overcome by the use of high powers. 

The Committee received no evidence supporting the 
reported transmission from San Francisco to Honolulu 
(2100 miles) by the Poulsen arc, but witnbs^ed trans- 
mission over a relatively short distance at seventy 
words per minute. The members also saw the Gold- 
schmidt alternator transmit at tbe rate of sixty words 
per minute. It is interesting to note that the Mar- 
coni Company and the Telefunken Company are both 
j experimenting with generators of continuous waves. 

The Marconi machine consists essentially of a rapidly 
j rotating contact-maker in a direct-current circuit wdth 
.special dispositions of other circuits to give continuous 
oscillations in the antenna. The Telefunken itiachine 
is an alternator constructed to give as high a funda- 
mental frequency as may be convenient in the first 
instance, the frequency being doubled or quadrupled 
by a polarised transformer method. The Marcopi 
machine was witnessed working across the Atlantic. 

SOME FURTHER APPLICATIONS OF THE. 
METHOD OF POSITIVE RAYS.^ 

'PHE method to which I shall refer this evening is 
I the one I described in a lecture I gave here two 
years jago. The nature of the method may be under- 
stood from the diagram given in Fig. i. A is a 
vessel containing the gases at a very low pressure; 
an electric discharge is sent through these gases, 
passing from the anode to the kathode C. The posi- 
tively . electrified particles move with great velocity 
towards the kathode; some of them pass through a 
small hole in the centre, and emerge on the other, 
side as a fine pencil of positively electrified particles. 



This pencil is acted on by electric forces when it 
passes between the plates L and M, which are con- 
nected with the terminals of a battery of forage 
cells, and by a magnetic force when it passes between 
P and Q, which are the poles of an electromagnet. 
In the pencil before it passed under the influence of 
these forces there might be many kinds of at6ms or 
molecules, some heavy, others light, some moving 
^quickly, others comparatively slowly, but these would 
iall be mixed up together. When they are acted on 
by the electric and magnetic forces, howeyer,- they 
get sorted out, and instead of travelling along the 

1 Discourse delivered at the Royal Institution on Friday, Jahut^ry jj, by 
Sir J. J. Thomson, O.M., F.R.S, 
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same path they branch off into diherent directions. 
No two particles will travel aloiij^^ the same path unless 
they have the same mass as well as the same velocity; 
so that if we know the path of the particle we can 
determine l)Oth its mass aftd its velocity. In Chemical 
analyses we are concerned more with the mass than 
with the velocity, and we naturally ask what is the 
ronncdlon between the paths of particles which have 
the same mass hut move with different veloci- 
ties. The answer is that all such paths lie on the 
sLirfac'e of a cone, and that each kind of particle ha^f 
its own cone; there is one cone for hydrogen, another 
for oxy^^en, and so on. Thus one cone is sacred to 
hydrogen, and if it exists there must be hydrogen 
in the vessel; so that if we can detect the different 
rones produced from the original pencil, we know 
.'it once the gases that arc in the tube. Now, there 
arc several ways of identifying these cones, but I 
shall only refer to the one I have used in the experi- 
ments I wish to bring before you this evening. These 
moving electrified particles, when they strike against 
a photographic plate, make an impression on thc^, 
plate, and a record of the plaet* where they strut^l^. 



Fig. 2. • 


the plate can be obtained. Thus, when a plate is 
placed in the way of the particles streaming along 
these cones, the sections of these cones by the plate, 
(parabolas^ are recorded on the photograph, hence we 
can identify these cones by the parabolic curves 
recorded on the photograph, and these parabolas will 
tell us what gases are in the vessel. 

The first application of the method which I shall 
bring before you this evening is to detect the rare 
gases in the atmosphere. Sir James Dew^ar 
kindly; supplied mo with two samples of gases obtained 
from the residues of liquid air; the samples had been 
treated so that one might be expected to contain the 
heavier gases, the other the lighter ones. I will take 
the heavier gases first. The photograph of these is 
shown in Fig. 2. When the plate is measured up it 
shows a faint line corresponding to the atomic weight.^ 
128 (xenon), a very strong line corresponding to the 
atomic wey^ht 82 (krypton), a strong argon line 40 
(argmn), ^and the neon line 20. There are no lines 
unaccounted for, and hence we may conclude that in 
the atmosphere there are no unknown gases of large 
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atomic weight occurring in quantities comparable with 
those of xenon or krypton. This result gives an 
example of the convenience of the method, for a 
single photograph of the positive rays reveals at a 
glance the gases in the tube. I now lifrn to th' 
photograph of the lighter constituents shown in 
Fig. 3; here we find the .Jiines of helium, of neon 
(v^y strong), of argon, and, in addition, there is a 
line corresponding to^ an atomic weight 22, wdiich 
cannot be identified wdth the line due to any known 
gas. I thought at first that this line, since its atomic 
weight is one-half that of CO„ must be due to a 
carbonic acid molecule with a double ‘charge of elec- 
tricity, and on some of the plates a faint line at 44 
could be detected. On passing the gas slowly through, 
lubes immersed in liquid air the line at 44 completely 
disanneared, while the brightness of the one at 22 
was not affected. 

The origin of this line presents many points of 
interest; there arc no known gaseous compounds of 
any of the recognised elements w'hich have this mole- 
cular weight. Again, if we accept Mendoleef’s 
periodic law, there is no room for a new element 



Fig. 3, 

wdlh this atomic wedght. The fact that this line is 
bright in the sample when the neon line is extra- 
ordinarily bright, and invisible in the other when 
the neon is comparatively feeble, suggests that it 
may possibly be a compound of neon and hydrog,cn, 
NcIL, though no direct evidence of the combinaf^i 
of these inert' gases has hitherto been found. T h* ve 
two photographs of the discharge through helium in 
which there is a strong line, 6, which could be ex- 
plained by the compound HeHj, but, as I have never 
again been able to get these lines, 1 do not .wish to 
lay much stress on this point. There is, howTver, the 
possibility that wc may be interpreting Mendeleef’s 
law too rigidly, and that in the neighbourhood of 
the atomic weight of neon there, may be a group of 
two or more elements with similar properties, just 
as in another part of the lablo we Jiave the group 
iron, nickel, and cobalt. From the relative intensities 
of the 22 line and the neon line w e- may conclude 
that the quantity of the gas giving the 22 line is only 
a small fraction of the quantity of neon. 

Let me direct your attention again to the photo- 
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^rdph of the heavier gases in the atmosphere. Y"ou 
will notice that the parabolas corresponding to many 
of the elements start from points which are all in the 
same vertical line; this mdicates that the atoms or 
molecules which form these parabolas all carry the 
same charge. Several of these lines, however, do not 
follow this rule; you will, notice, for example, that 
the neon line has a prolongation which comes nearer 
than the normal line to the vertical line drawn through 
the undeflected spot. Measurement of the photograph 
shows that the neon line begins' 'at a distance from 
this vertical line which is only half the normal dis- 
tance; this shows that some of the neon atoms in 
the positive rings possess two charges of electricity; 
the majority of them, however, only possess one. If 
you examine the argon line you will find that it comes 
nearer to the vertical than the neon line; in 
fat'r,' it begins at a distance from the vertical only 
one-third of the norm^ distance; this proves that the 
argon ^atom can have as many as three charges of 
electricity, •tlf now you examine the krypton line 
you will And that it comes nearer to the vertical line 
tlian even the argon; its least distance is one-fourth 
of the normal distance, showing that the krypton 
atom may have as many as four chfurges. The mer- 
cury line comes so close to the vertical line that it is 
only on large photographs that it can bo seen that 
there is in reality an interval; this interval is only 
one-eighth of the normal interval, showing that mer- 
cury may acquire eight positive charges, i.e. that it 
may lose eight corpuscles. The mercury atom when 
it is on this line must have only the normal charge, 
i.L\ it must have regained all but one of the corpuscles 
it previously lost; if it had retained two positive 
( harges it \vould have been on the line corresponding 
to the atomic w’cight 200/2 or I'oo; if it had retained 
or 4, 5, 6, 7, 8 on the lines corresponding to the 
.atomic w^eights, 200/3, 200/4, 200/5, 200/6, 200/7, 
2 o()./ 8 respectively. All these except the last have 
been detected on the plate. The lines corresponding 
to the multiple charges on krypton, argon, and neon 
have also been detected. It appears, then, that in 
a vacuum tube a mercury atom, for example, may 
be ionised in tw’o ways; in the one w’ay the atom 
loses one corpuscle, in' the other it loses eight. 

I WT)uld sugg*est that these two types of ionisation 
may result from the two different types' of collision which 
the atom must experience. The first type is collision 
with a corpuscle; since the corpuscle is an exceedingly 
sni.all body moving with a very great velocity, it can 
pass freely Ihrough the atom, and the collision it 
makes with the atom is really a collision with a cor- 
puscle inside the atom ; this may result in the corpuscle 
it strikes acquiring such a great velocity that it is 
able to escape from the atom; this type of collision 
will result in the detachment of a single corpuscle. 
TN' second type of collision is when the atom collides 
vWth another atom and not with another corpuscle; 
the result of this collision may be that the atom 
suffers a sudden change in its velocity. This change 
is not at first shared by the corpuscles, so that these 
ju^i after the collision may have a very considerable 
locity relative^ to the atom. If there are several 
( orpuscles which' are comparatively loosely attached to 
ihe atom, these may all be detached from it and 
leave it with a ])ositivc charge corresponding to the 
number shaken out. It is this typo of collision which 
W'e regard as giving the multiply-charged ions, and we 
se(‘ that the magnitude of the charge is a measure of 
the number of corpuscles in an atom which arc readily 
detachable from it. We have seen that the greater 
the atomic w^eight the greater the charge it can 
acquire, the maximum charge being^ roughly propor- 
tioned to the square root of the atomic weight, hence 
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ihu heavy elements have a larger number of detacJi- 
able corpuscles than the lighter ones. 

Another application of the method I should like to 
bring before you is the use of it for Ih^ discovery and 
investigation of a new substance, t have in previous 
lectures said that sometimes there appeared on the 
plates a line corresponding to a particle with an 
atomic weight 3; this must either be a new element 
or a polymeric modification of hydrogen, represented 
by H3. The other possibility that it is a carbon atom 
with four charges is put out of coilrt by the fact that 
it frequently occurs wdien the carbon fine is exceed- 
ingly faint, and when there is not a trace of a carbon 
atom with even two charges, though the doubly- 
charged carbon atom occurs readily under certain con- 
ditions. In addition to this, the carbon atom parabola 
never approaches the vertical near enough to allow 
of its having four charges. I thought the study of 
the substance producing this line would be of interest, 
and I have for some time been working at it, and 
although the research is by no means completed, 1 
have obtained some results which I should like to 
bring before you. 

At first I was greatly hindered by not knowing the 
conditions under which the line occurred; although it 
appeared from time to time on the plates, its appear- 
ance was always fortuitous and sometimes for weeks 
together the plates would not show a trace of the 
line. The line sometimes appeared, but why- it did so 
was a mystery, and 1 could not get it wheh I wanted 
it- I began an investigation, which proved long and 
tedious, to find the conditions^ under which the line 
appeared. I tried filling the discharge-vessel with all 
the gases and vapours described in the books on 
chemistry without success. At last I tried bombard- 
ing various substances with kathode rays. Under this 
treatment the substances give off considerable quali- 
ties of gas the greater p.irt of ivhich is hydrogen, 
carbonic acid, or carbon monoxide. When I came to 
analyse by the positive rays the gases given off in this 
way, I found that with a large number of substances 
these gases contained the substances giving the three 
lines, so that I was now in a position to get this line 
whenever I wanted it, and investigate the properties 
of the gas to which it owes its origin. The 'question 
of the gases absorbed and given off by solids is an 
extremely interesting one, and a considerable number 
of invcstijfations havt; been made on it. In all these, 
so far as I know, the method has been to heat the 
solid to a high temperature, and then measure and 
analyse the very con.siderable amount of gas which 
is driven off by the healing. So far as I know, no 
experiments have been made in which the gases were 
driven off bv bombardment with kathode rays. This 
treatment, however, will cause the emission of gas 
even when ordinary heating fails to do so. 

Belloc, who has recently published^ some interest- 
ing experiments on this subject, after spending about 
six months in a fruitless attempt to get a piece of iron 
in a state in which it would no longer give off gas 
when heated, came to the conclusion that, for practical 
purposes, a piece of iron must be regarded as»an 
inexhaustible reservoir of gas. There ares some in- 
teresting features about the emission of gas from a 
heated solid. If the body is kept for a long time in a 
vacuum at a high temperature, the emission of gas 
becomes too small to be detected ; if after this treat- 
ment the temperature is raised considerably, there will 
be a further copious emission of gas, which again 
diminishes as the heating continues. After it has 
fallen to zero, all that is necessary is to raise the tem- 
perature ag^in and you ^'ill get a fresh supply of 
gas; and so far as my experience goes, after you 

- Attn, tie Chimic et de xviii., p. 569. 
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l]ave g-ot all the gas you can out of the solid by heat- 
ing it, you have only (o expose it to kathode rays to 
get a fresh outburst. - This effect of increased tem- 
perature in renewing the stream of gas from the solid 
seems to me to be too large to be accounted for merely 
by an increase in the rate of diffusion of the absorbed 
gas from the interior to the surface ; it seems to be 
more analogous to the case of the emission of the 
water of crystallisation from some salts. There are 
some salts, for example, copi)er sulphate, which when 
heated lose their water of crystallisation in stages; 
thus, if the temperature is raised to a certain value, 
some of the water of (Tystallisation comes off, but 
the rest remains fixed, and you may keep the salt at 
this temperature for (*ver without getting rid of all 
lli<‘ water of crystallisation; on raising the tempera- 
ture, however, fresh water of crystallisation is given 
off. Something of this kind seems to take place in 
the case of gases absorbed in metals, and there seem' 
to be indications that there is some kind of chemical 
combination belwe<‘n the gas and the metal. This 
absorbed gas may influence the behaviour of the sub- 
stance. For example, an ordinary carbon filament 
gives off, when raised to a white heat, large quantities 



of negatively electrified eorpuseles; but Pring and 
Parker ’ have shown that when great precautions are 
taken to get rid of the absorbed gas, the emission 
of these corpuscles falls to less than onc-millionth of 
their previous y^silue. It is in the gases given off by 
certain metals “^hen they are bombarded" by kathode 
rays that I have found an unfailing source of the 
substance, which I shall denote by X,, giying the line' 
corresponding to the atomic weight 3. The arrange- 
ment I have used for investigating the presence of 
this gas is shown in Fig. 4. A is a vessel commyni- 
( ating with the bulb B in which the positive rays are 
produced by two lubes, one of which is a very fine 
capillary tdbe, while the other one is five or six milli- 
metres in diameter; taps are inserted so that one or 
binh of these vessels can be closed, and the vessels 
A and B isolated from each other. A is provided with 
a curved kathode such as are used for Rontgen ray 
focus tubes, and the kathode rays focus on the plat- 
form on which the substance to bo bombarded is 
placed. (It is not absolutely necessary to focus the 
kathode rays in this way, but it makes the supply of 
the gas X3 more copious.) Aftt^r the metal or other 
«:olid to be examined has been placed on the platform, 

/’///V. xxiii., p. 19a. 
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the taps belwetn A and I? being turned so as to cut 
off the connection between them, A is exhausted until 
the vacuum is low enough to giv’e the kathode rays ; 
the discharge is then, sent through A, and the kathode 
rays bombard the solid. Tffe result oT this is that in 
a few seconds so much gas, mainly CO, and hydrogen, 
is driven out of it that the- pressure gets too high 
for the kathode rays to be formed, ‘and unless some 
precautions to lower the pressure were taken the bom- 
bardment would stop. To avoid this, a tube contain- 
ing charcoal cooled by liquid air is connected with A, 
and this absorbs the CO. and. enough of the hydrogen 
to keep the vacuum in the kathode ray state. see 
what new gases are given off in consequence of the 
bombardment, a photograph is taken while the con- 
nection between A and B is cut off. After this is 
finished, and when the bombardment has gone on for 
about .four hours, the tap is turned and a little of 
the gas from A is allowed go into B ; another 
photograph is taken, and those lines in the Second 
photograph which are not in the first repupscrvt those 
gases which are liberated by the bombardment, and 
have escaped being absorbed by the ciiarcoal. 

I have" here a slide (Fig, 5) representing the result of 
bombarding nickel. There are two photograpl^s, one* 



(a) before turning the tap, and the other (i 3 ) after; 
in the second you see the 3 line very distinctly, 
while it is absent from the first, showing that the gas 
giving the 3 line has been liberated by the bom- 
bardment. 1 have got similar results to those when, 
instead of nickel, iron, copper, l(?ad, and zinc have been 
bombarded. 1 have tried two specimens of meteorites 
kindly lent to me from the Mineralogical Museum, 
Cambridge, and found there the 3 line. Nearl>’ 
every substance I have tried gives, the first time it fs 
bombarded, the helium line as well as this line due to 
X.., ; if, however, the same substance is bombarded a 
second time, the helium line is in general absent (occa- 
sionally it is still to be detected, though exceedingly 
^aint); and on the third bombardmeqf is Invisible in"* 
all the substances I have tried except monazite sand, 
where it is given off in exceedingly la ge quantities 
so long as the bombardment continues. It is remark- 
able that monazite sand, which contains so many 
elements, gives no trace of the 3 line when bom'- 
barded. 

I have also obtained the X., line aiuralso the helium 
ine when the tube A was nqjlaced by one containing 
a Wehnelt kathode; with this the current of kathode 
rays through the tube was much larger than with the 
other kathode, though the velocity of the ravs was 
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smaller. The Wehnelt kathode gives the line without H„ bearing the same relation, to hydfOK®" 

placing pieces of metal in . the tube, so that in this does to oxygen, and produced^ jne 

case nothing is bombarded by the kathode rays but hydrogen;,, 0 


case notliing is Domoaraea oy tne Katnoae rays out nyarugcu 

the glass walls of the tube; the strip of metal forming produce it by charging petals ^Witn W^ 


the kathode is, however, bombarded by the positive 
rays. 

The 3 line when present at all continues even 
though the bombardment is very prolonged. In some 
cases the bombardment has been prolonged for twenty 
hours, and at the end of that time the line ' .seemed 
almost as bright as at the beginning; indeed, I could 
not feel certain that there was any difference. This 
might lead one to suspect that X, was manufactured 
from the lead or other metal by the bombardment 
rather than stored up in it, and this view might be 
regarded a.s receiving some support from the fact that 
very little of the X3 is liberated by heating. The 
to-^Jowing experiment is an illustration of this. I took 
a piece of lead, and instead of bombarding it with 
kathode rays I placed it in a quartz tube connected 
with vessel A, and heated the tube to a bright red- 
heat for several hours. L^ge^ quantities of CO., and 
bvdrngcn wore driyen off by this process ; this was 
absorbed by charcoal, and the.residual gases, which 
ba-1 accumulated in A,^ were admitted into the vessel 
I'; the X3 line and helium line could just be detected, 
.and that wa.s all. I then gave the" lead a second 
heating, raising this time' the temperature until the 
quartz was on the point of softening. The lead was 
boiling vigorously ; the heating was kept up for about 
three hours. In this time about three-quarters of the 
lead had boiled away. I then let the* gases which 
had been given off at the second heating into the vessel 
B, and took another photograph ; no trace of the line 
due to X., or helium could be detected. The fraction 
of the Icacf which had not been boiled away was now 
placed in A and bombarded by kathode rays. It 
now gave the 3 line quite distinctlv; the helium 
line was visible, but faint. By the bombardment with 
the kathode rays the lead was only just melted, so 
that the, average temperature was much less than 
when it was heated in the quartz tube, This rather 
suggests that the X., might be due to a kind of dis- 
sociation of the metal by the kathode rays, and not 
to a liberal^ion of a store of that substance. Another 
experiment shows, however, that for lead, at any rate, 
this view is not tenable. I took some lead which had 
just been deposited from a solution of lead acetate 
by putting a piece of zinc into the solution, and 
forming the well-known lAd^ree. When I bom- 
barded thi.s freshly precipitated lead, I could get no 
Irnce of the X., line; the helium line, too, was absent. 

I then tried another experinient. I look a piece of 
lead and divided it into two parts. The first of these 
1 lyimbarded by the kathode rays : it gave the X3 line 
quite distinctly. The o#ier part I dissolved in boiling 
nitrje acid, getting lead nitrate. The nitrate was 
and converted into oxide, and this was*^bom- 
lyarded by the kathode rays : it did not^ive the X., 
line, shovving that the X, is not produced'^y the bom- 
bardment, but is something stored up in the lead, 
^'bich can be detached from it when the lead fs dis- 
'^olved. I have tried several samples of lead; the one 
which gave the^ X., line most distinctly was a piece 

lead from the roof of Trinity College Chapel, 
several Hundred years old. A sample of Kahlbaum’s 
hemically pure lead, which must, I suppose, at no 
Hstant date have been subjected to severe ordeals by 
!ro and water, showed the line quite distinctly, though 
lot so well as the older lead. I have tried similar 
‘xperiments with iron, and found that iron which 
^.ave the 3 line very distinctly ceased to do so after 
1 had been dissolved in acid. 

As the most obvious explanation of X;, is that it is 
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hydrogdn, and then" seeing U the: hydwgett^oming 
from the metal iaVe any traces of Hg. Thus, tor 
example, I tested the hydrogen gfven off from hot 
palladium, but found no trace of X^. I then charged 
nickel at a temperature of about 355®, p. with hydrogen 
in the way recommended by Scalier, but found no 
incre'ase in the brightness of the Xa over nickel that 
had not been deliberately exposed to hydrogen, 1 
tried if the brightness of the line would be increased 
by adding hydrogen to the bulb A, in which bom- 
bardment took place, bat found no effect. I also tried 
adding oxygen to this bulb, thinking that if it was 
Hj it would combine with the oxygen, and thus be 
eliminated, but no great diminution in the intensity 
was produced by this treatment. The gas seems quite 
stable, at least it can be kept for several days without 
suffering any diminution that can be detected; indeed, 
when once it has got into a bulb, there is considerable 
difficulty in getting the bulb free from it. It must 
be remembered, too, that by the method by which it 
is produced the gas is subjected all the time to electric 
discharges wdiich would break it up unless it possesses 
very great stability. Thus if X., is a polymeric modi- 
fication of hydrogen, it must possess the following 
properties : — 

(1) It must be very stable. 

(2) it must resist the action of oxygen, ^ 

(3) It must not be decomposed by long-continued 
exposure to the electric discharge. 

These are properties which a priori we should 
scarcely have expected an allotropic modifiesation of 
hydrogen to possess. 

Mendcl6ef predicted the existence of an clement 
with an atomic weight 3. According to him this 
element should be intensely electro-negative and 
posscvss the properties of fluorine to an exaggerated 
extent. The gas X3 can, how^ever, be kept in glass 
vessels, which we should not expect to be possible if 
it possessed more than fluorine's power of combining 
with glass. I prefer to defer expressing any opinion 
as to the actual nature of the gas until I have had 
the opportunity of making further experiments upon 
it. It is only about two months ago that I found 
how to get the gas with any certainty, and, as the 
method involves long bombardments, each experiment 
takes a considerable time. This has prevented me 
from making several experiments which suggest them- 
selves, and which ought to be made before coming 
to a final decision. I thought, however, that the 
investigation, though incomplete, might not be un- 
suitable for a Friday evening discourse, as the gas, 
w-hatever its nature, is certainly one of considerable 
nterest, and its detection illustrates the delicacy of 
his newr method. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cambridge. — The Sudburv-H'ardyman prize offered 
or an original dissertation by a graduate member of 
“Immanuel College under the standing of M.A. has 
>een increased to 40L, and divided between G. E. K. 
[Iraunholtz, formerly scholar and research student, and 
R. D. Vernon, research student. Mr. Braunholtz’s 
issertation was “The Nomina of Italy, peculiar to 
Gallia Transpadana,” and Mr, Vernon’s “The Geo- 
ogy and Palaeontology of the Warwickshire Coal- 
acid.” 

The electors to the Michael Foster researen student- 
hip in physiology give no1ic(‘ that there will be an 
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tltjclion lo the .studeiUship in the year 1913. Candi- 
dates are required to ■Offend in their applications to the 
professor of physiology before the end of June, with 
a statement of the course of research which they pro- 
pose tS undertake^ ■ 

The Board of Ai^ri cultural Studi$s, in consultation 
with the president of the Royal Agricultural Society, 
has nominated C. R. Fay to be the Gilbey lecturer 
f)n the history and economies of agriculture. 

The General Board of Studies is authorised to 
appoint a University lecturer in agricultural phy riology 
for a further period of five years from midsummer, 
1(^13. The lecturer will receive an annual stipend of 
200/., payable out of the agricultural education fund. 

Leeds. — Mr. W. A. Millard, formerly assistant lec- 
turer in botany, has been appointed lecturer in agri- 
( ultural botany. 

A series of week-end lectures on modern Germany 
will commence on May 31, and will be continued on 
June 6, 7, and 14. Among the lecturers will be Dr. 
fliby, mapaging director of the Otto Coke Oven Co., 
on industrial and social conditions; Prof. Smithells, 
on the story of German science; and Mr. J. L. Paton, 
on modern German education. 

Manchester. — ^I'he council has made a number of 
appointments and rearrangements in the department 
of chemistry consequent on the resignation of Prof. 
W. H. Perkin on his acceptance of the chair of chem- 
ist rf’ at Oxford. Dr. A. Lap worth, F.R.S., hrs been 
appointed professor of organic chemistry and Dr. 
Charles Weizmann has been appointed reader in bio- 
chemistry and lecturer in colouring matters. Dr. 
K. C. Edgar and Dr. F. B, Burt have been made 
senior lecturers in chemistry. Prof. 11. B. Dixon 
has been reappointed director of the chemical labora- 
tories, to supervise the department as a whole. * 
Mr. Edward Sandeman has been appointed asso- 
ciate professor of engineering in the University. He 
will lecture on water supply and irrigation, and will 
be responsible for the studies of all students specialis- 
ing in this branch of engineering. 

Oxford. — ^I'hc fourth Halley lecture was delivered 
in the schools on May 22 by Dr. Louis A. Bauer, 
director of the department of research in terrestrial 
magnetism in the Carnegie Institution of Washington, 
U.S.A. The subject of the lecture was “The Earth’s 
Magnetism.” Dr. Bauer paid a tribute to Halley 
one of the greatest among early investigators of the 
variations of the compass. He described the two 
years’ cruise undertaken by Halley in the years 1698- 
1700, at the cost of William HI., for the purpose of 
making magnetic fibservations. The expedition 
which left New York four years ago in the Carnegie 
had followed the same track, but found a great 
alteration in the magnetic conditions. The magnetic 
poles were gradually shifting, 'riiough Halley’s 
theory of terrestrial magnetism was not strictly cor- 
rect, it seems to have been the first definite recogni- 
tion of the complexity of the problem. This would 
not be completely solved until the phvsicists were able 
to answer the question, What is magnetism? 

A valuable lecture on wireless telegraphy has been 
given before the Ashmolean Society by Mr. W. G* 
Gill, of the Officers Training Corps and fellow of 
Merton College. 

Entries for, the Final Honour School in Natural 
Science number eighty-nine, distributed as follows : — 
Physics, ten ; chemistry, thirty-two ; zoology, two ; 
physiology, eighteeq ; botany, five ; geology, ten ; 
engineering science, twelve. 

On May 27 Congregation passed the preambles of 
two statutes relating to the holders of professorships 
at present tenable for life, and to which no canonry 
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is annexed. l‘hc statutes provide that every such p 
lessor shall vacate oflicc within one year of attain^ 
the age of seventy years, and that a scheme of p( 
sions shall be established to apply to professors vac 
ing office under the .above conditions. If th< 
statutes are finally adopted in their present form, th 
will not apply to any of, the present holders of pr 
fessorships, nor, in all probability, to any of the 
successors for some years to come. It has^ hovvevr 
been widely felt that some steps should now be tak< 
to provide for the eventual establishment of a sati 
factory system of retirement and pension, nothing i 
the kind being at present in existence. 

1*HK University of Glasgow has received, under tl; 
will of Miss Jeanie Pollock, of Glasgow, the sum < 
10,000/. for providing a materia mcdica research, lei 
tureship. 

Dr. Gforge Barger has been appointed by tli 
Senate of the University of London to the Universit 
chair of chemistry tehahle at the Royal Hollowa 
College, with the status of appointed teacher. 

Dk. S. B. Schryver, biochemist at the Rcseare 
Institute of tlie Cancer Hospital, Brompton Rent! 
S.W., has been appointed assistant professor of bic 
chemistry at the Imperial College of Science an^ 
Technology. 

The board of regents of the University of Nebrask; 
recently voted a general increase in tlie salaries n 
deans and professors in the LTniversity. . Science state 
that the necessary 7000/. was obtained from the addt 
tional maintenance grant voted by the last legislature 

Dr. L. F. Guttmann, formerly of London LTniver 
sity and the College of the City of New York, and fo 
the last four years assistant professjor of physical an< 
industrial chemistry at Queen’s University, Kingston 
Canada, has been appointed associate professor o 
chemical engineering in this University. 

It is now announced that the executors of the lab 
Sir J. Wernher, Bart., have completed the allocation o 
the ioo,ooo 7 . bequeathed to them to be devoted t( 
charitable and educational purposes. 35,000/. haj 
been allotted to charitable and educational purposes ir 
South Africa, and the balance of 65,000/. has been dis- 
tributed over nearly 150 different institutions in thi^ 
country. Among the grants for scientific and educa 
tional purposes may be i^entioncd : to the InstituU 
of Mining and Metallurgy, 5000/. ; the Imperial Ser 
vice College, Windsor (to found a scholarship for Bed^ 
fordshire), 2500/.; the London School of Tropical 
Medicine, 1500/. ; and lesser amounts to the London 
School of Economics, the Bedford College for Womens 
and the Working Men’s Colli^ge. 


SOCIETIES AND ACADEMIES. 

London. 

Geological Society, May 7. — Dr. Aubrey Strahan, 
president, and afterwards Mr. W. Whitaker, in the 
chair. — M. Odiing ; The Bathonian rocks of the Oxford 
district. The lithology, palaeontology, and strati- 
graphy of the Bathonian rocks north of Oxford are 
described, from the evidence afforded by numerous 
quarries and well-borings and by the Ardley ’Culting- 
Thc general sequence is given. After a general 
account of the series, the points of interest in the 
sections and their relations arc described; and it is 
pointed out that, although no definite zones can be 
formulated, the different horizons are recognisable by 
their assemblage of fossils. The chemical and micro- 
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scopic structures of the rocks arc dealt with, and the 
conditions of deposition l^nd straligraphical relation- 
ship of the diflerent meiSbers of the series discussed. 
Some structures from the Chippin^-Norton Limestone 
are described, and the reasons given for considering 
them to be annelid-tubes. A list of fossils is appended. 

* -Dr. J. A. Thomson :,;The petrology of the Kalgoorlie 
Goldfield (Western Australia). The district comprises 
an area about four miles long by one mile in breadth. 
Towards the south the auriferous lodes are rich (The 
Golden Mile), but in the north they are less productive. 
Most of the junctions are faulted. In “The Golden 
Mile” the central feature is a broad dyke of quartz- 
dolerite, forming a prominent ridge flanked by amphi* 
bolites and greenstones. The quartz-dolerite is cut by 
dykes of albitc-porphyry. Gold is found in shear- 
zones, impregnated with sulphides and tellurides, and 

most abundant in the lodes in the quartz-dolerite. 
The sequence of the rocks of Kalgoorlie is discussed. 
The greenstones, fine amphibolites, and calc-schists 
are regarded as the old “country-rocks,” into which 
the others, arc intrusive. The quartz-dolerites, horn- 
blende-dolerites, and pyroxenites are closely related 
one to the other. Probably the peridotite group is the 
early basic facies of the quart*z-dolerite series, and the 
porphyries and porphyrites are regarded as being 
derived from the same magma. The characteristic 
of this goldfield is the prevalence of albitisation in the* 
auriferous districts. A consideration of the rock-facies 
developed from the magma suggests' that there is in 
Kalgoorlie an instance of the production of auriferous 
lodes by rocks belonging to the same class as the 
pillow-lavas and their diabases and soda-granite- 
porphyrics. 

Paris. 

Academy of Sciences, May K. Guyon in the 

chair. — A. Haller and Edouard Bauer : Monomethyl- 
camphoroxime, methylcampholonic nitrile, and methyl- 
campholcnic acid. By the action of sodium amide 
and methyl iodide upon camphor, a mixture of mono- 
methylcaniphor and diniethylcamphor is obtained. 
These can be separated by treatment with Crismer’s 
salt (hydroxylamine chlorozincate) ; dimclhylcamphor 
remains unchanged, and can be separated from niono- 
methylcamphoroxime by fractional distillation.— M. de 
T'orcrand : The condition of water in hydrated salts, 
file determination of the heat of solution of hydrated 
salts is suggested as the best means of attacking the 
problem of the condition of the attached water mole- 
cules. — M. Andre Blondcl vc^as elected a member of 
the section of free academicians in the place of the late 
Louis Cailletet. — j^.. Godard : Observations of the 
comet 1913a (Schaiimasse) made with the 38-cm. 
<^quatorial at the Observatory of Bordeaux. Two posi- 
tions arc given for May 16. The comet appeared as 
a diffuse nebulosity, without nucleus, of 10-5 mag- 
nitude. — J. Guillaume : Observations of the Schau- 
luassc comet (19 13a) made with the equatorial of the 
f*t'bservalory of Lyons. Two positions are given for 
May 10 and one for May ii. The comet is described 
as circular, bluish, condensed at the centre; mag- 
nftude about io-5.— Rodolphe Soreau : A new approxi- 
^mate formula for the length of the ellipse.— Paul 
bevy : The integration of functional partial differential 
equations.— M. Moulin : The law of deformation of the 
Hat spiral spring of chronometers. — M. de Sparre : 
Hammering of ithe water in pipes formed of sections 
<3f different diameter. — C. Tissot : The influence of 
electrical oscillations on the conductivity of certain 
fused metallic ^ salts. A layer of certain fused salts 
(lead and thallium chlorides, cadmium bromide, silver 
nitrate, chloride, and bromide) in contact with two 
metallic plates as electrodes becomes conducting when 
the E.M.F. exceeds a certain limiting value. If the 
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system is how submitted to electrical oscillations of 
sufficient intensity, the conductivity immediately dis- 
appears.— Carl Benedicks ; The deduction of Planck’s 
law of distribution of energy by the hypothesis of 
agglomeration. Planck’s law can be deduced without 
the use of the quanta hypothesis.-^J. ^haudler : The 
variations of magnetic rotatory power in changes of 
state, — Andre Leaut6 : The precautions to be taken in 
the use of resonance in tests of electric cables in- 
tended for use with high voltages. — R. 'V. Picou ; 
Internally excited dynamos. — Camille Mafignon : The 
law of volatility in chemical reactions. The law of 
Berthollet is given in a generalised form. Any 
system of solids or non-volatile liquids susceptible of 
giving rise by a new grouping of atoms to a system 
containing volatile bodies ought to enter into reaction 
at a suitable temperature. Thus it has been shown 
that' at a very high temperature aluminium will react 
with magnesia, the magnesium formed being gaseous. 
The reduction of barium oxide by silicon is another 
example. — G. Arrivaut : Study of the system man- 
ganese-silver. Manganese and silver are capable of 
forming the combination MnAga ; experimental 
evidence on this is given dealing with the melting- 
point curves, microscopical structure, electromotive 
forces, and chemical behaviour of various alloys of the 
two metals. This conclusion is opposed to that pre- 
viously . arrived at by G. Hindrichs. — Marcel Gompel 
and Victor Henri : The quantitative study of the 
absorption of the ultra-violet rays by the alkalbids of 
the atropine group. Absorption data are given for 
atropine, apoatropine, and cocaine. — MM. Taflancl and 
Le Floch: The combustion of gaseous mixtures. An 
examination of the causes of the lag in the inflamma- 
tion of combustible mixtures of methane. Moisture 
was found to be without effect in reducing this lag. — 

J. Aloy and Ch. Rabaut : Benzoyl cyanhydrins of 
ketones, amides, and the alcohol acids from which 
they are derived. — E. E. Blaise : The characterisation 
of the chloro-ketones. The use of the semicarbazones 
was found to be advantageous for the identification of 
the chloro-ketones. — Alfred Guillemard : Nature of the 
optimum osmotic pressure in biological processes. — 
Jean Daniel : The relations existing between the age 
of the dicotyledons and the number of successive 
layers of their secondary woods. Under certain con- 
ditions of growth the number of concentric layers of 
secondary wood cannot be distinguished, and the 
number of years of growth cannot be determined by 
this means. — C. J, Pitard : The vegetation of Choiua, 
Morocco.^ — M. Hirtz : Intensive galvanotherapy with 
feeble current density. — Louis Route : Contribution to 
the study of the biology of the salmon. — L. Bordas : 

A case of lateral budding in Lumbricus herculcus , — 

J. Bounhiol : I'he reproduction of the Algerian sardine. 

— Albert Berthclot : Researches on the intestinal flora. 
The pathogenic action of a microbial association of 
Proteus vulgaris and Bacillus aminophilus, A study 
of the symbiosis of these two organisms in vitro leads 
to the conclusion that the B, aminophilus prevented 
to some extent the growth of Proteus, but experi- 
ments in vivo with white rats at once showed that the 
opposite^ was the case. Proteus alone, even in large 
doses, is without apparent influence on rats, but in 
association with the bacillus above-mentioned, enteritis 
is rapidly produced. — G. B^champ : Concerning micro- 
zyma cretae. Remarks on a recent communication 
by Raphael Dubois. — J. Lesage : Epizootic myocarditis 
of the sheep. — C. Gerber : Comparison of the hydro- 
lysing diastases of the latex of Madura aurantiaca 
with those of Ficus carica and of Broussonetia papyri- 
fera, — J. Vallot : The value and variation of the tem- 
perature of the lower portion of the glacier of Mont 
Blanc. 
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tiL'cLion to th(; htudeiUship in Iho year 1913. Candi- 
dates are required to "ft‘nd in their applications to the 
j)rofessor of physiology before the end of June, with 
a statement of the course of research which they pro- 
pose to undertake. . * 

The Board of Agricultural StudOls, in consultation 
with the president of the Royal Agricultural Society, 
has nominated C. R. Fay to be the Gilbcy lecturer 
on the history and economics of agriculture. 

The General fioard of Studies is authorised to 
appoint a University lecturer in agricultural physiology 
for a further period of five years from midsummer, 
i()r3. The lecturer will receive an annual stipend of 
2<)o/-, payable out of the agricultural education fund. 

Leeds. — Mr. W. A. Millard, formerly assistant lec- 
turer in botany, has been appointed lecturer in agri- 
cultural botany. 

A series of week-end lectures on modern Germany 
will commence on May 31, and will be continued on 
June 6, 7, and 14. Among the lecturers will be Dr. 
Iliby, managing director of the Otto Coke Oven Co., 
on industrial and social conditions ; Prof. SmitheJls, 
on the story of German science ; and Mr. J. L. Paton, 
on modern German education. 

Manchester. — The council has made a number of 
appointments and rearrangements in the department 
of chemistry consequent on the resignation of Prof. 
W. H. Perkin on his acceptance of the chair of chem- 
iairf'fSLt Oxford. Dr. A. I.apworth, F.R.S., has been 
.•ippoinled professor of organic chemistry and Dr. 
C'harles Wei;{inann has been appointed reader in bio- 
chemistry and lecturer in colouring matters. Dr. 
K. C. Edgar and Dr. F. B. Burt have been made 
senior lecturers in chemistry. Prof. H. B. Dixon 
has been reappointed director of the chemical labora- 
tories, to supervise the department as a whole. ’ 

Mr. Edward Sandeman has been appointed asso- 
ciate professor of engineering in the University. He 
will lecture on water supply and irrigation, and will 
be responsible for the studies of all students specialis- 
ing in this branch of engineering. 

Oxford. — The fourth Ilalloy lecture was delivered 
in the schools on May 22 by Dr. Louis A. Bauer, 
director of the department of research in terrestrial 
magnetism in the Carnegie Institution of Washington, 
U.S.A. The subject of the lecture was “The Earth’s 
Magnetism,” Dr. Bauer paid a tribute to Halley 
one of the greatest among early investigators of the 
variations of the compass. He described the tw’o 
years’ cruise undertaken by Halley in the years 1698- 
1700, at the cost of William TTL, for the purpose of 
making magnetic observations. The expedition 
which left New York four years ago in the Carnegie 
had followed the same track, but found a great 
alteration in the magnetic conditions. The magnetic 
poles were gradually shifting. Though Halley’s 
theory of terrestrial magnetism was not strictly cor- 
rect, it seems to have been the first definite recogni- 
tion of the complexity of the problem. This would 
not be completely solved until the physicists were .able 
to answer the question, What is magnetism? 

A valuable lecture on wireless telegraphy has been 
given before the Ashmolean Society by Mr. W. G. 
Grill, of the Officers Training Corps and fellow of 
Merton College. 

Entries for, the Final Honour School in Natural 
Science number eighty-nine, distributed as follows : — 
Physics, ten; chemistry, thirt5’-lwo; zoology, two; 
physiology, eighteeq ; botany, five ; geology, ten ; 
engineering science, twelve. 

On May 27 Congregation passed the preambles of 
two statutes relating to the holders of professorships 
at present tenable for life, and to whlcli no canonry 
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j is annex(‘d. The statutes provide that every such pro- 
fessor shall vacate office within one year of attaining 
the age of seventy years, and that a scheme of pen- 
sions shall be established to apply to professors vacat- 
ing office under the above conditions. If these 
statutes are finally adopted in their present form, they 
will not apply to any of the present holders of pro- 
fessorships, nor, in all probability, to any of their 
successors for some years to come. It has^ however, 
been widely felt that some steps should now be taken 
to provide for the eventual establishment of a satis- 
factory system of retirement and pension, nothing of 
the kind being at present in existence. 

The University of Glasgow has received, under the 
will of Miss Jeanie Pollock, of Glasgow, the sum of 
io,oooZ. for providing a materia medica research lec- 
tureship. 

Dr. Giorge Barger has been appointed by the 
Senate of the University of London to the University 
chair of cht niislry tetiab^e at the Royal Holloway- 
College, with the status of appointed teacher. 

Dr. S. B. SciiRYVRR, biochemist at the Rcscan n 
Institute of the Cancer Hospital, Brompton Road, 
S.W., has been appointed assistant professor of bio- 
chemistry at the" Imperial College of Science and 
Technology. 

TfiE board of regents of the Univer.sily of Nebraska 
recently voted a general increase in the salaries of 
deans and professors in the University. Science states 
that the ni'cessary 7000/. was obtained from the addi- 
tional maintenance grant voted by the last legislature. 

Dr. L. F. Guttmann, formerly of London Univer- 
sity and the College of the City of New York, and for 
the last four years assistant professor of physical and 
industrial chemistry at Queen’s University, Kingston, 
Canada, has been appointed associate professor of 
chemical engineering in this University. 

Iris now’ announced that the executors of the late 
Sir J. Wernher, Bart., have completed the allocation of 
the 100,000/. bequeathed to them to be devoted to 
charitable and educational purposes. 35,000/. has 
been allotted to charitable and educational purposes in 
South x\frica, and the balance of 65,000/. has been dis- 
tributed over nearly 150 different institutions in thi.s 
country. Among the grants for scientific and educa- 
tional purpo.ses may beffnentioned : to the Institute 
of Mining and Metallurgy, 5000/. ; the Imperial .Ser- 
vice College, Windsor (to found a scholarship for Bed- 
fordshire), 2500/. ; the London School of Tropical 
Modicine, 1500/. ; and lesser amounts to the London 
School of Economics, the Bedford College for Women, 
and the Working Men’s College. 


SOCIETIES AND A CADEMIES. 

London. 

Geological Society, May 7. — Dr. Aubrey Slrahan, 
president, and afterwards Mr. W. Whitaker, in Ihfi?- 
chair. — M. Odling : The Bathonian rocks of the Oxford 
district. The lithology, palfEontology, and strati- 
graphy of the Bathonian rocks north of Oxford are 
described, from the evidence afforded by numerous 
quarries and well-borings and by the Ardley Cutting. 
The general sequence is given. After a general 
account of the series, the points of interest in the 
sections and their relations are described; and it is 
pointed out that, although no definite zones can be 
formulated, the different horizons are recognisable by 
their assemblage of fossils. The chemical and micro- 
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scopic structures of the rocks are dealt with, and the 
conditions of deposition jiind stratigraphical relation- 
ship of the different members of the series discussed. 
Some structures from the Chipping-Norton Limestone 
are described, and the reasons given for considering 
them to be annelid-tubeis. A list of fossils is appended. 
— Dr. J . A. Thomson :.,.The petrology of the Kalgoorlie 
Goldfield (Western Australia). The district comprises 
an area about four miles long by one mile in breadth. 
Towards the south the auriferous lodes are rich ffhe 
Golden Mile), but in the north they are less productive. 
Most of the junctions are faulted. In “The Golden 
Mile” the central feature is a broad dyke of quartz- 
dolerite, forming a prominent ridge flanked by amphi- 
bolites and greenstones. The quartz-dolerite is cut by 
dykes of albitc-porphyry. Gold is found in shear- 
zones, impregnated with sulphides and tellurides, and 

most abundant in the lodes in the quartz-dolerite. 
The sequence of the rocks of Kalgoorlie is discussed. 
The greenstones, fine amphibolites, and calc-schists 
are regarded as the old “country-rocks,” into which 
the others, are intrusive. The quartz-dolerites, horn- 
blende-dolerites, and pyroxenites are closely related 
one to the other. Probably the peridotite group is the 
early basic facies of the quarfe-dolerite series, and the 
j)orphyries and porphyrites are regarded as being 
derived from the same magma. The characteristic 
of this goldfield is the prevalence of albitisation in the 
auriferous districts. A consideration of the rock-facies 
developed from the magma suggests' that there is in 
Kalgoorlie an instance of the production of auriferous 
lodes by rocks belonging to the same class as the 
pillow-lavas and their diabases and soda-granite- 
porphyries. 

Paris. 

Academy of Sciences, May 19.— M, F. Guyon in the 
chair. — h, Haller and Edouard Bauer : xMonomethyl- 
camphoroxime, methylcampholenic nitrile, and methyl- 
campholenic acid. By the action of sodium amide 
and methyl iodide upon camphor, a mixture of mono- 
methylcamphor and dimethylcamphor is obtained. 
These can be separated by treatment with Crismer’s 
salt (hydroxylamine chlorozincate) ; dimethylcamphor 
remains unchanged, and can be separated from mono- 
methylcamphoroxime by fractional distillation. — M. de 
Torcrand : The condition of water in hydrated salts. 
The determination of the heat of solution of hydrated 
salts is suggested as the best means of attacking the 
problem of the condition of the attached water mole- 
cules. — M. Andre Blondcl was elected a member of 
the section of free academicians in the place of the late 
Louis Cailletct.— ]y[. Godard : Observations of the 
comet 1913a (Schk'umasse) made with the 38-cm. 
quatorial at the Observatory of Bordeaux. Two posi- 
tions are given for May 16. The comet appeared as 
a diffuse nebulosity, without nucleus, of 105 mag- 
nitude.- J. Guillaume : Observations of the Schau- 
in.ysse comet (1913a) made with the equatorial of the 
^!ff>servatory of Lyons. Two positions are given for 
i\ray 10 and one for May ii. The comet is described 
as circular, bluish, condensed at the centre; mag- 
nitude about 10-5. — Rodolphe Sorcau : A new approxi- 
^nate formula for the length of the ellipse. — Paul 
bevy : The integration of functional partial differential 
t‘quations. — M. Moulin : The law of deformation of the 
flat spiral spring of. chronometers. — M. de Sparre : 
Hammering of the water in pi|)es formed of section.? 
of different diameter. — C. Tissot : The influence of 
electrical oscillations on the conductivity of certain 
fused metallic salts. A layer of certain fused salts 
(lead and thallium chlorides, cadmium bromide, silver j 
nitrate, chloride, and bromide) in contact with two 
metallic plates as electrodes becomes conducting when 
the E.M.F. exceeds a certain limiting value. If the 
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system is now submitted to electrical oscillations of 
sufficient intensity, the conductivity immediately dis- 
appears, — Carl Benedicks : The deduction of Planck’s 
law of distribution of energy by the hypothesis of 
agglomeration, Planck’s law can be deduced without 
the use of the quanta hypothcsis.“*-J. Chandler : The 
variations of magnetic rotatory power in changes of 
state. — ^Andre L6aut6 ; The precautions to be taken in 
the use of resonance in tests of electric cables in- 
tended for use with high voltages. — R. V. Picon : 
Internally excited dynamos. — Camille Matignon : The 
law of volatility in chemical reactions. The law of 
Berthollet is given in a generalised form. Any 
system of solids or non-volatile liquids susceptible of 
giving rise by a new grouping of atoms to a system 
containing volatile bodies ought to enter into reaction 
at a suitable temperature. Thus it has been shown 
that* at a very high temperature aluminium will react 
with magnesia, the magnesium formed being gaseous. 
The reduction of barium oxide by silicon is another 
example. — G. Arrivaut : Study of the system man- 
ganese-silver. Manganese and silver arc capable of 
forming the combination MnAg* ; experimental 
evidence on this is given dealing with the melting- 
point curves, microscopical structure, electromotive 
forces, and chemical behaviour of various alloys of the 
two metals. This conclusion is exposed to that pre- 
viously . arrived at by G. Hindrichs. — Marcel Gompel 
and Victor Henri : The quantitative study of the 
absorption of the ultra-violet rays by the alkaloids of 
the atropine group. Absorption data are giyen for 
atropine, apoatropine, and cocaine. — MM. Talfanel and 
Le Floch : The combustion of gaseous mixtures. An 
examination of the causes of the lag In the inflamma- 
tion of combustible mixtures of methane. Moisture 
was found to be without effect in reducing this lag. — 
J. Aloy and Ch. Rabaut : Benzoyl cyanhydrins of 
ketones, amides, and the alcohol acids from which 
they are derived. — E. E, Blaise : The characterisation 
of the chloro-ketones. The use of the semicarbazones 
was found to be advantageous for the identification of 
the chloro-ketones. — Alfred Guillcmard : Nature of the 
optimum osmotic pressure in biological processes. — 
Jean Daniel : The relations existing between the age 
of the dicotyledons and the number of successive 
layers of their secondary woods. Under certain con- 
ditions of growth the number of concentric layers of 
secondary wood cannot be distinguished, and the 
number of years of growth cannot be determined by 
this means. — C. J. Pltard : The vegetation of Chouia, 
Morocco. — M. Hirtz : Intensive galvanotherapy with 
feeble current density. — Louis Roule : Contribution lo 
the study of the biology of the salmon. — L. Bordas ; 

A case of lateral budding in Lumbricus hercidetis , — 
j. Bounhiol : The reproduction of the Algerian sardine. 

— Albert Berthelot : Researches on the intestinal flora. 
The pathogenic action of a microbial association of 
Proteus vulgaris and Bacillus aminophilus. A study 
of the symbiosis of these two organisms in vitro leads 
to the conclusion that the B, aminophilus prevented 
to some extent the growth of Proteus, but experi- 
ments in vivo with white rats at once showed that the 
opposite was the case. Proteus alone, even in large 
doses, is without apparent influence on rats, but in 
association with the bacillus above-mentioned, enteritis 
is rapidly produced. — G. Bdehamp : Concerning micro- 
zyma cretae. Remarks on a recent communication 
by Raphael Dubois. — ^J. Lesage : Epizootic myocarditis 
of the sheep.— C. Gerber : Comparison of the hydro- 
lysing diastases of the latex yof Madura aiirantiaca 
with those of Ficus carica and/of Broussonetia papyri- 
fera. — ^J. Vallot : The value ^md variation of the tem- 
perature of the lower portiem of tl)e glacier of Mont 
Blanc. / 
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BOOKS RECEIVED. 

Fort.schri(tc der naturwissenschaftlichen Forschung. 
Edited by Prof. E. Abderhalden. Achter Baild. Pp. 
308. (Berlin and Vienna : Urban and Schwarzenberg.) 
15 marks. 

Behaviour Monogniphs. Vol. ii., No. i. Serial 
No. 0. The Delayed Reaction in Animals and 
Children. By W. S. Hunter. Pp. 86. (Cambridge, 
Mass. ; H. Holt and Co.) 

Cape of Good Hope. Department of Mines. Six- 
teenth Annual Report of the Geological Commission. 
1911. Pp. 136 4 - V. (Cape Town: Cape Times, Ltd.) 

A Naturalist in Cannibal Land. By A. S. Meek. 
Edited by F. Fox. Pp. xviii + 238+ plates, (London; 
']'. b'isher Unwin.) ioa. 6d. net. 

The Living Plant. By Prof. W. F. Ganong. Pp. 

xii + 478 4* plates. (New York; H. Holt and Co.) 

3.50 dollars net. 

The Child : it^j Care, Diet, and Common Ills. By 
Dr. E. M. Sill. Pp. viiiH-207. (New York: H. Holt 
and Co.) I dollar net. 

The Fringe of the East. By H. C. Lukach. Pp. 

xiii + 273. (London : Macmillan and Co., Ltd.) 125 . 
net. 

Trans-Himalaya. By Sven Hedin. Vol. iii. Pp. 
\v + 426 4- plates 4- maps. (London : Macmillan and 
Co., Ltd.) r5.v. net, 

A Dictionary of Applied Chemistry. By Sir E. 
Thorpe, assisted by eminent contributors. Revised 
and enliirged edition in five vols. Vol. iv. Pp. viii4- 
727. (London : Longmans and Co.) 45A'. net. 

Ueber kausale und konditionale Weltanschauung 
und dcron StellUng zur Entwicklungsmechanik. By 
W. Roux. Pp. 66. (Leipzig : W. Engelmann.) 1.50 
marks. 

Handbuch der vergleichcnden Physiologic. Edited 
by H. Wintorstein. Lief. 34. (Jena : G. Fischer.) 
5 marks. 


DIARY OF SOCIETIES. 

THURSDAY, May 29. 

Royal .Society, at ^.•^o.—Achu'ia tu/>ep'osa\ a Study on the Action 
<»f Surface Tension in Determining the Distribution of Salts in Living 
Matter ; Prof. B. Mncallum.— -Morphology of Various Strains of 
the Trypanosome c.'tu.Hing Disease in Man in Nyasalantl. IV. The 
M/imba Strain ; Surg. -General .Sir David Bruce, Major D. Harvey, 
Major A. E. Hamerton, and Lady Bruce. — Noteson ToAppiasma gondii s 
Helen C M. Pixel! —An Investigation by Pedigree Breeding into the 
Polymorphism of Pajtilio polytes, Linn. : I. C. F. Fryer. — The Action 
of Radium Kays upon the Cells of Jensen's Rat Sarcoma: Dr, S. Russ 
and Dr. Helen Chambers. 

Royal Institution, ai 3.— Recent Chemical Advances. 11 . Chemistry in 
Space : Prof. W. J. Pppe. 

Royal Society ok Arts, at 4 30. — Indian Section. — Irrigation Works in 
India: Sir John Benton, K.C.I.E. 

Society ok Dyers and C.'olourists. at 8.— -'J’he Action of Ozone on Some 
Textile Fibres ; Dr, C. Doree. — Some ])efect.s in Silk Dyeing : Dr, L. I.. 
Lloyd. 

FRIDAY, May 30. 

Institution or Ei-ECTrical Engineers, at 8.— Annual General Meeting. 
At 8.30.— Practical Application of Telephone Trarismis.sion Calculations : 
A. J.. Aldridge 

Physical Society, at 5. — The Origin of New Stars : Prof. A. W. Bickerton. 

. Electro-Thermal Phenomena at the Contract of Two Conductors with a 
Theory of a Class of Radio-telegraph Detectors: Dr. W. H. EIccles. — 
'The Lvnluitktion of Certain Combinations of the Bcr, Bei, and Allied 
Functions: S. Buiterworth.- -I'he Extraordinary Ray Resulting from the 
Internal Reflection of an Extraordinary Ray at the Surface of an Uniaxal 
Cr>stal : J. Walker. 

SATURDAY, May 31. 

Royal Institution, at 3.— Radioactivity. T I. The Origin of the Beta and 
Gamma Rays and\the Connection between them : Prof. E. Rutherford. 

MONDAY, Junk 2. 

Royal Institution, at 3.— The Heredity of Sex and Some Cognate 
Problems: Prof. W. Bateson. 

SociKTV OF Chemical Inpustry, at 8. — Precipitation in Aqueous and 
Colloidal Systems : W. P. Dreai>er.— Some F.xperiments on the Theory 
of Electro Tanning : E. X. Kideal and U. R. Evans. —An Illustration of 
the Partial Pyrite Proces.s : W.' R. Schoeller. —The K.stimation of Alcohol 
in Beer by Means of Malligan^'s Ebullioscope : J. C. Cain.— The Joint 
Action of Catalysing Agent's. In) ehyd ration of Ethyl .Mcohol and Ethyl 
Ether : General VV. Spatiew. ' 

In.stitute of Actuaries, at 5. 

tuesdAy, Ju SK 3. 

Royai. Institution, at 3.— Recent Advances in the Production and 
Utilisation of Wheat in England : Prof. T. B. Wo d. 
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ZooLOfJiCAi. Society, at 8.3o.-Notes on Tu^o and Turacin-lwarm r 
Sir A. H. Church.— Observations A the Anatomy of the Shoe-bill 
iBalacniceps re.x)\ Dr. P. Chahnarsmtchell.-Some Miocene Cirripedes 
of the Genera Hexelasma and Scalplnum from New Zealand: I. H. 

f Withers.— 'I’be Classification and Phylogeny of the Calcareous Sponges, 
ith a Reference List of all the Described Species, systematically 
arranged : Prof. A. Dendy and R. W. Jl. Row. -Contributions to the 
Anatomy of the Ophidia : .Surg. J. (pi* Thompson.— ObHeryatioris on 
Osteoma'acia in the Zoological Collections of Manchester and Cleveland : 
Prof. T. Wingate Todd. 

RflNTGKN Society, at 8. 15. -Reflection of X-rays ; Prof. C. G. Barkla.— 

• ir.irn«>rimi»nLs on the Reflection of X-rays: Dr. K. W. A. Salmond. 


^ WEDNESDAY, A- 

Society of Public Analvbts, at 8 .— An Electrochemical Indtc^or for 
.Pxidisers : K. K. Rideal and U. R. Evans.— The Estimation of Tannin 
In Tea: H. L. Smith.— The Detection and Estimation of Nickel by 
means of rt-Benzildioxime : F. W. Atack.— The Analysis of Various East 
Indian Tanned Hide.s : M. C. Lamb.— Note on the Sterilisation of Rag 
Flock Samples : L. Reed. -A Genera! Method for the Detection of 
Caramel : P. F. Thompson. . _ , „ 

Royal Institution, at 3.— The Heredity of Sex and borne Cognate 
Problems. II. : Prof. Bateson. 


THURSDAY, June 5 ^ 

Royal Society, at 4.30.— Croonian Lecture: The Origin of Mammals : 

Royal Institution, at 3.— Recent Chemical Advances. III. The Structure 
of Crystals: Prof. W. J. Pope. 

FRIDAY, 6 , . 

Royal Institution, 9 *' — Reflection and Refraction of Light as Con- 

cealing and Revealing Factors in Sub-aquatic Life : I* . Ward, 

SATUJ^DAY, Jvim 7 . 

Royal Institution, at 3.— Radio-activity. III. The Radio-active State 
of the Earth and Atmorphere: Prof. E. Rutherford. (The Tyndall 
Lectures.) 
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